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THE 


Author's Preface. 


zee AM nearly in ſuch a ſitua- 


8 * 1 tion as CIcE RO, was when 


10 09% he attempted to treat of 
philoſophical ſubjects in the Latin 
language, which till then, had been 
only treated of in the Greek, He 
informs us, that it was faid his 


works would be wholly uſeleſs, be- 


cauſe thoſe who loved Philoſophy, 


would, with pleaſure, give themſelves 


the pains to ſearch for her in the 
Greek treatiſes, neglecting ſuch Latin 
books as treated on that ſubject, be- 

Ea cauſe 


cauſe 48K] not $7 VIBY ; ITY 
that thoſe who had not a taſte for 
Philoſophy, would not wiſh for it 
either in Latin or Greek Authors, 


To: this the anſwers, that the con- 
trary would happen, that thoſe who 
were not Philoſophers, would be 
tempted 1 to become ſuch by the fac 
lity of reading Latin books; and 
that thoſe who were already ſuch by 
| reading Greek Authors, would be de- 
ſirous of ſeeing how the ſame ſub- 
5 jects N were | AE IE in Ln. 
„ eee had realen to > ſpeak thus : 
the excellency of his genius, and the 
, great reputation that he had before 
acquired, warranted to him the ſac- 
ceſs of thoſe new ſort of works, 
which he gave to the public; but as 
$1555 8 2 for 


uM 


the manner he did. It may very 


CU) 
for me, I am far from having the 
ſame reaſons to be confident of the 
ſucceſs of a deſign ſimilar to his. I 
have been deſirous to treat of Philo- 
ſophy in a manner that is not philo- 
ſophical: I have endeavoured to lead 
to a certain point, without being too 
dry for people of pleaſure, nor too 
trifling for the Learned. But, if it 
ſhould be objected to me as toCictro, 
that ſuch a Work is neither proper 
for the Learned, nor for thoſe who 
are ignorant, nor yet for people of 
pleaſure, who have not any defire to 
learn, I ſhall not chuſe to anſwer in 


eaſily happen, that in ſearching for 


a medium, wherein Philoſophy would 
pleaſe all the world, I have found 


one which will not agree with any 
perſon; a proper medium is difficult 


to 


| L 

ee keep, and 1 believe I {hall never 
give _ a n trouble of e 
nd" 11 An AY Ngo; 


9 


= 3 to is hos wh 
cond this work, and who have ſome 4 
knowledge of phyſic, that I have 4 
not here attempted to inſtruct them, I 
ut only to divert them, by preſent- 
ing them in a manner ſomething 
more agreeable and pleaſing, than that 
which they already know, and have 
ſeen in a graver dreſs; and inform 
thoſe to whom theſe: ſubjects are new, 
that I thought, by this means 1 could 
inſtruct and divert them at the fame 
time. The firſt will act contrary to 
my intention, if they ſearch here for 
utility; and the ſecond, if they ex- 
pect only the agreeable and pleaſ- 


141 

I SnAIIH not farther amuſe myſelf 
by ſaying, that I have choſen in all 
Philoſophy, a ſubject the moſt ca- 
pable of piquing the curioſity of the 
Reader, To me it appears not any 
thing ought more to intereſt us, than 
to know how this world is mad 
which we- inhabit ; and, if there are 
other worlds like this, which are alſo 
inhabited: but, after all, every one 
may carry their enquiries as far as 
they pleaſe. Thoſe who have thoughts 
to employ, may employ them upon 
theſe ſorts of ſubjects; but all the 
world is not in a ſituation to do it. 


I nave introduced into theſe 
Diſcourſes. a Lady that is inſtructed, 
and who had never before had any 
acquaintance with theſe ſubjects. I 
thought this fiction would ſerve me, 
| and 


And render the Work far more agtee- 
Able, and encourage the Ladies by the 
example of one of their own ſex, who 
being wholly unacquainted with the 
Sciences, yet eafily underſtood that 
which was ſaid, and arranged in her 
mind tlie ideas of 'Vortexes*, and 
Worlds without confuſion. Why 
Mould there be women who ſhould 
not as readily conceive the meaning 
of ſuch things as this imaginary Mar- 
chioneſs, whoſe conceptions were 
only natural, and ſuch as ſhe could 
not _ avoid ms 122 


"1 


apuuD. the applied: herſelf - A 
li ttle to the ſubject ; but, What is 
the application here required? It is 
not by. the force & meditation-to Pe- 


»The Win Partes, as hire uſed, Cones a 
quantity of matter, ſuch as Air, (as 1 apprehend) 
ing round a Fixed Star, Planet, Sc. 


netrate 


[4 4 
N 1 


* 


penetrate into an obſcure ſubject, or 


ſubject obſcurely explained. It is 
only not to read without forming a 
diſtinct idea of the thing read. I only 
demand of the Ladies, for all this 
ſyſtem of Philoſophy, the ſame ap- 
plication that they would give to the 
Princeſs of Cleves, if they would un- 
derſtand the plot, and know all the 
beauty of it. It is true, that the 
ideas of this book are leſs familiar 
to many of the Fair Sex than thoſe 
of the Princeſs of Clzves; but they 
are not more obſcure; and, I am 
certain that, on a ſecond reading, 
there are very few things will eſcape 


any one. 


As I have not pretended to build 
a ſyſtem in the air without any foun- 
dation, J have employed true phyſi- 
IH b cal 


1 x ] 
cal reaſoning, and 1 1 made uſe 
of as much as was neceſſary: but, if 
there are found in this ſubject, 
ſome? ideas that are not phyſical, 
they are of themſelves agreeable ;3 
and, at the ſame time, that they are 
reaſonable, they preſent to the ima- 
gination images which pleaſe as 
much as if expreſly fort hin 
2 only,” rower od. 


C 
by = . * 
\ * III 


WI men I have! Colon Gangs 6 
ments, which were not wholly of this 


= f 


kind; I have given them a peculiar 
dreſs. VIS OIL hath made uſe of ſuch 
arts in his 'Georgics, where he ſaves 
the foundation of his matter, which 
is always dry, by frequent digreſ- 
fions; and thoſe are often very agree 


able. Ovi hath even done as much 


in his Art of Love, although his ſub- 


"Ol 15 xi ] 
| eg ivas far more agrccable ; 4 any 
thing it was poſſible for me to intro- 


duce. In fact, it would be tedious 
and very tireſome, always to ſpeak of 
one and the ſame thing, was I even 
writing precepts of gallantry. But, 
tho I had more occaſion than him 
of aſſiſtance from digreſſions, yet, 
however, I have made uſe of them 
thriftily: I have authoriſed them, 
by the natural liberty of converſa- 

ion: I have only inſerted them 
in thoſe places where they might be 
naturally expected: I have put the 
greateſt part in the beginning of the 
Work; becauſe, at firſt the mind is 
not ſufſiciently accuſtomed to thoſe 
principal ideas which offer: in the 
end;; I have taken them in the ſub- 
ject itſelf, or as near my ſubject as I 
poſſibly could. 


b 2 I Hav 


1 
I nave not been willing to form 
any imagination concerning the in- 
habitants of thoſe other Worlds 
of Which I write, becauſe it was 
intirely impoſſible, and would e 
been only chimerical. I have en- 
deavoured to {ay all that we may 
reaſonably think; and even the Vi- 


ſions which I have added hereto, have 


ſome real foundation. The true and 
the falſe are here mixed together; 
but, they are very eaſy to be diſtin- 
guiſhed. attempt not to juſtify 
a compoſition ſo ſtrange; this is the 
moſt important point of the Work, 
and for which I 2 4 pro- 
eee eich SING Hife itte 
ee et en t Jiung 
Trg 11 
be mentioned in this Preface, which 


Thor: 45 a 3: 1 140 9 N i b B12 As 


. 46S £5, 
FE ak #3. 
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is, that there are A ſort of perſons : 
who are the | moſt difficult to ſatisfy, 
not but that very good reaſons might 
be given them, but becauſe - they 
have the privilege of not - ſubmitting 
to them if they pleaſe; the beſt will 
not be, ſufficient. - Theſe are thoſe 
ſcrupulous people, who may imagine 
that religion is in ſome danger, by 
placing inhabitants elſewhere than on 
the Earth. Ireſpect even their exceſſive 
delicacy on the ſubject of religion; and 
that reſpect I carry ſo far as not 
willingly to ſhock their delicacy on 
this article in the following Work, if 
it was contrary to my ſentiments, but 
that which will appear more ſur- 
priſing is, I ſpeak not only of inha- 
bitants in this ſyſtem, 7. e. the y- 
tem of our Univerſe, or collection of 
Planetary Bodies: but, I have men- 


tioned 


| 4 | 
| 


nee that are inhabited. It may 


EC: xiv ] 
tionec an infinite number of 


1 5 


Scheer 


be eſte cemed ab a little cher of the 


1 


imagination. | When we ay, that 


Moon ** nhabited, we imme- 


Auch form to ourſelves the; image of 


men made like us; . and then, if you 
ate ever ſo little of a Theologian, 
you find in the idea infinite diffcul- 
ties. The poſterity of Aba have 
never extended chemſelves 0 


Ad 00. 
the Moon, nor TE we. ever ſent co- 


Sis Tf 


lonies into that country: the men 


who are in the Moon are not the 


children of Aba. Now, i in Theo- 


logy, it is an embarraſſing. paint, 


that there are men who have not de- 
ſcended from him. There not any F 
occaſion to fay. much We Tal 
imaginable difficulty is tec Goof ch 
5 and the terms that e rü 


* 
42 


o far as 


employ 


4 
k 

f 7% 
> 4 

* 4 
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employ in a longer explication, | are 


too worthy of reſpect to be uſed 1 in a 
Work wherein there is ſo little gra- 
vity as in this. I he objection turns 
therefore wholly « on the men in the 
Moon; but it is thoſe who make 
thoſe objections that put men in the 
Moon; for me, I have not placed any 
there. I have mentioned inhabitants 
in the Moon, but they are not by me, 
faid to be men like us. 1 have not 
ſeen them nor ſpoke of them as if Thad 
ſeen them Þ it ought not to be looked 
upon as a fineſſe, which I have 
made uſe of for eluding the objec- 
tion, to fay that there are not men 
in the Moon, you will ſe that it 
is im potable, there ſhould be ſuch AS. 


| * 7 1 


| pears i in all the . of N ature. 80 
that 


tr: wi] 
that L ne it will be eaſily un- 
derftood, that I have mage this ob- 


EE EEE. 


theſe "RY * having read 


> $%# <4 


' them; But is this ſufficient to aſ- 
ſure me 7 No, it is on the contrary 
to Pt feared, objections may be made 
to. . * 1 of the 
Wark... 5 


%. 9 6 
— IN S 


"Ti eie is * purport. of 


- the Author 0 . this new 


: 8 


We. "pat ds will find, in "this 
7 5 new Edition, a great many / Additions 
interſperſed. throughout the whole 
Book ; the diſtances, magnitude, and 


revolutions of the celeſtial Bodies are 


herein expreſſed more preciſely than 


in the former Editions, and accord- 
ing to the calculations of "our * moſt 
excellent 


* 
— F \ 2 og? E rt p 2 T __ _ 
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excellent Aſtronomers; and, in ge- 
neral, all the phænomena of the 
Heavens, conformable to the moſt 
exact obſervations, I will aſſure the 


readers, that upon all theſe points, 


as much dependance may be placed 
on this book, ſuch as it is thus Pre- 
ſented to them, as if it was more 
learned and more profound. To 
this the Reader may add that new 
Treatiſe on the Plurality of Worlds, 
compoſed by Mr. Huvcens, a cele- 
brated Mathematician, which will 
afford very great pleaſure to thoſe 
who read it. 
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THE 
TRANSLATOR's REASONS 


FOR A 


NEW TRANSLATION. 


HE Tranſlator, in order to ſhew the 

neceſſity of a new Tranſlation, in- 

ſtead of making uſe of the former, begs 

leave to obſerve, that the firſt Tranſlation 
is deficient in many places. 

The following are only a part of the de- 
ficiences which the Tranſlator would not 
have taken any notice of, but for the Rea- 
ſon mentioned above. 


N. B. The figures in the margin refer to 
the Engliſh FoxrEN ELLE, 44% Edi» 
tion. 


* 


Cc 2 The 


— > ——— —_—_—_ oy 


1 


The Tranſlation i 18 Packicient in the Firſt | 


Bbening —— A hvely- Converſation on the 


Heavens in a fine Night - The whole 
is not tranſlated, neither is the beauty of 


the K er well preſervet. 

Fol. 5. Fixed Stars called Worlds, it 
ſhould be, Suns to enhghten other Worlds. 
Again: Philoſophy founded on two pro- 
poſitions, of being too Dortſfghted, and foo 
curious It ſhould be, we Pave a ſpirit of 
cus ty and bad eyes. 

Fol. 6. That we have been a long time 
gueſſing at the movement of the Univerſe 
=== It ſhould be, af what cauſes the motions 
of the Univerſe. The effect and the efficient 
being very different from each other. 

id. A queſtion. If you would have the 
wiſe men confeſs themſelves fools? "Sc. === 


This is not in the Original. 


Fol. 8. The anſwers of did Philoſophers 


wrong --— But three in the Engliſh --- Four 
in the French. It is of conſequence, as 
dufleſquing the dark and falſe opinions of 


fore 97 the Antients, on chat er of 1 a 

tural Philoſophy. 

Fol. 9. Not entirely true. AIST 
Fol. 10. Speaking of the! Pidg the 


Tranſlator ſays, The greater their circles in 
which they perform their Revolutions, the 


further diſtant they are from the Sn --- 
This is true; but a wrong manner of in- 
forming the Raby for the dimenſions of a 

- Planet's 


* N oy 8 = _—_ * 
* Bk of 3 3 — ** 4 5. * 


XI +. 
Planet 8 Orbit depends on the Planet's Ait. 
tance from the centre of the Syſtem, and 
they are certainly greater in proportion to 
the diſtance of the Planets deſeribing ſuch 
Orbits. Nor are any of the Orbits Circles 
but all Elliptical. 

Fol. 14. Tranſlation deficient: after: men- 
tioning the King of Caſtile, FONTENELLE 
ſpeaksof the ancient Aſtronomers burthening 
their Syſtem with ſeveral ſuperfluous circles, 
chryſtal Heavens, &c. --- The Tranflator 
renders it as if the Deity. had done ſo. 
Fol. 19. The Tranſlator makes the 
Marchioneſs aſk, Why mankind received 
CoPERNICUS's Syſtem, if ſo erroneous # It 
ſhould be, if ſo humbling ? --- This leads 


the Reader into a prejudice againſt the . 


tem the Author is teaching. 

Fol. 20. The Tranſlator ſays, Copkk- 
NICUs, foreſeeing he ſhould not be able to 
reconcile all the contradictions that would be 
raiſed againſt his Syſtem --- The meaning 

is to hear or indure. This is a fatal error, 
as ſuppoſing Cop RNS had publiſhed a 
Syſtem, that might, with reaſon, be el 
to, and which he could not ſupport. 

Fol. 24. Tranſlator's calculation, of the 


motion of the Fixed Stars, if they moved 


round the Earth, different from the g 
nal --- Wrong in both. 


Fol. 69. Tranſlator fore when once we 


have learned a truth, we do nothing but 


63 think 


; . 


[ xi 
$% of it c- The Author's meaning is: 


ruth,enters ſo, naturally. into the mind, that 
qhen, zor learn any thing for the firſt time, it 


appears as. if. we had only remembered the 


thing learnt (or exerted the faculty. of memory 
It was this which induced many of the 
Antients to conclude, that all — know- 
ledge. was but reminiſcence, they holding the 


pre-exiſtence of ſouls; and, from thence ſup- 
poſing; that the ideas we here acquire, were 
only ſuch as we had poſſeſſed in a former 


ſtate, but forgot on our entrance into this 
However, modern Logicians evidently de- 
monſtrate the falſity and abſurdity of ſuch 


an opinion, I mean with d to remini- 


ce. 

By this it appears, how a ond 3 
in a foreign language, may by ne by A 
bad tranſlation. 


Fol. 71. Nin — oe. we 2 to 
eonſider the Moon at St. Dennis? ===, It. 


hou] be, muſt we not reaſon concernin g the 
Mean at of St. Dennis? Having reſpect 


9 01 of to argument. | N 
ol. Tranſlation; --- That the. alr 
receiyes 155 rays of the dun in Twilight, ſo 


that they —— ſtrike on the —_- === A 
great error this in Philoſophy, and not. the 


Author's: meaning. - This will be ex- 
plained in the Additions, fol. 176, where 


Twilight is particularly treated on. 
3 Fog tt Fol. 
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Fol. 103. Tranſlation --- Diſcourſe on 
the inhabitants of Venus, and of that Pla- 
net, different from the Original, and ſeveral 
particulars wanting on that ſubject. 
_ FoNTENELLE ſays, in Mercury, the in- 
habitants ſee the Sun x times greater than 
we do The Tranſlation, that they ſee it 
much greater. Theſe” are errors which 
keep the Reader in ignorance, and there- 
fore do not anſwer the Author's intent, 
which is to inſtruct. "IRA 

FonTENELLE obſerves, that in Mercury, 
our iron, ſilver, gold, &c. would be melted 
into a liquid, which, upon the principle 
the Author argues, is conveying a juſt idea 
of the heat that Planet muſt experience by 
its fitudtion: . This the Tranſlator has 
wholly omitted. To 

Another thing concerning the matter of 
which their rivers, &c. are compoſed, is by 
the Tranſlator wholly omitted. Theſe 
things, though but the effects of imagi- 
nation, ought to be preſerved in the Tran- 
flation, otherwiſe it does not anſwer the 
general deſign of the Work. 2 

In the Tranſlation what relates to Mer= 
cury's diurnal Revolution, is very wrong, 
and does not convey to the Reader the 
meaning of the Author, for it widely dif- 
ters from the Original. 1 


C 4 Fol 


Wir |] 
124" Pol. 104, ro. The tranſlator there in- 
wtrocuces à falfity, which is not in the ori- 
ginal, viz. That Mercury loſes the ſight of 
many of the Fixed Stars --- This he con- 
cludes from what the author mentions of 
the Planets He does not conſider, that 
the lights the Planets give is but by reflec- 
tion, as they are opaque bodies; and there- 
fore it muſt be very weak when carried to 
ſo o great a diſtance; but the Fixed Stars, 
like our Sun, ſhine by their own innate 
luſtre; and the difference of diſtance from 
the Earth, or from Mercury, to the Fixed 
Stars, is not any thing when compared to 
the immenſe diſtance at which the Fixed 
a Stars are placed: from us. 
FonTENTi ez mentions that the heat 
ö of China is moderated by the great quanti- 
ties of — 9 country abounds 
with. e 
This ſubject is not properly purſued, or 

_uſtly tranſlated: + 

The Author obſerves; that the Planets 
reſſeck light to each other, but receive the 
whole of that light originally from the 

Sun --=) The Tranſlator has entirely miſ- 

taken the Author's meaning, or, at leatt, 

not ſuſicicatly explained it. 
Fol. 109. The Tranflator has Viiinced 
. the compariſon made between the dimen- 

ions of the Earth and the Sum. 

159 | | | The 


1 1 


The Author ſpeaks further of the ſpots 

in the Sun, which the Krona: has 
omitted. 
Fol. 110. The Trauſlator mentions ob- 
ſervations made with Teleſcopes on the 
ſpots in the Sun, and different opinions 
— ; neither in the original and falſe. 

Fol. 111. The diſtance of the Sun left 
out. 

Ibid. The length of Mars's day 2nd, year 
different from the e — Neither pro- 

TS 
"The Tranſlator ſays, Mars is i little. leſs 
than the Earth FONTENELLE, that he 
is four times leſs. --- Theſe are errors that 
render the book of very little uſe. To 
this add the inelegance of the tranſlation, 
and we need not be ſurprized, that twenty 
years will ſcarce ſell one edition. 

Fupiter's annual revolution; twelve 
years omitted by the tranſlator. 

Fol. 112. In general not truly tranſlated. 

Fol. 114. Jupiter's dimenſions different 
from the original --- both wrong ---, His 
furface is four hundred times larger chan 
the Barth. 

Fol. 115. The adding of 3 10 dil 

and water very wrong in the tranſlation. 
Pol. 116. Two bodies of an cual weight 
will naturally aſſume two different places 
--- This is not properly explained by the 
Tranſlator, 


Fol. 


[xo 
Fol. 117. The Tranſlator only mentions 
generally e ce, F ontenelle is 
particular. 

Fol. 117, 118. What is mentioned con- 
cerning day and night under the poles, is 
introduced by the Tranſlator. From this 
he coneludes the like in Jupiter.. 

The Tranſlator does not ſeem to know 
the cauſe --- which is owing to the obli- 
quity of the Ecliptic; and that - + rear = 
or may not have a perpetual Equinox, o 
may be in an Were ea but not 65 
great as ours. 

Day and night on the ſurface of ups: 
ter of five hours each, his axis of his daily 
rotation being almoſt at right angles with 
the plane of his orbit: therefore the Tran- 
flator is entirely miſtaken. 

Fol. 125: Saturn's Ring, not ſufficiently 
expatiated on either in the v er or tran- 
lation. 

Fol. 133, 134, Ge. Ge. The Fifth 
Converſation, for a great part, at the begin- 
ning, &c. but very indifferently tranſlated. 
Fol. 156. The Author mentions our 
ſometimes loſing ſight of Saturn's fifth 
Moon. - This the Tranflator has omit- 
ted. 

A very good obſer ation of the Author's 
concerning the changes that have been ob- 
ſerved with teleſcopes in the Milky Way, 
among 


[ xxyu | 

among the Fixed Stars there is by the 
Tranſlator wholly omitted. 

FoNTENELLE, in the Sixth Evening's 
Converſation, fol. 134,'135 of the French, 
hath a diſcourſe near a page in length, 
concerning Jupiter, and there mentions. 
certain bands on the ſurface of the Planet, 
which are the ſame with what we call Fu- 
piter's Belts, and which has not been be- 
fore mentioned, as I have elſewhere- ob- 
ſerved. --- This the Tranſlator has wholly 
omitted. ---- See the Engliſh, fol. 184. 
The burning up of the provinces in Jupiter 
immediately ſucceeds where the omiſſion is. 

Ibid. What relates to the rapidity of 
Jupiter's motion is introduced by the 
Tranſlator. 
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CR ES EDEN AECOD 


An Explanation of the Technical Terms, 
or Terms of Art, and other difficult 
Words uſed in this Work, in Alphabe- 
tical Order, that the Reader may apply 
to them with greater eaſe, as occaſion 
ſhall require, | | 


N. B. Thoſe words that are numbered, or marked 
Additions, refer to the Work, as being there 
more fully explained. Example: the Word 
Aphelium, refers to Folio 55, &c. And 
where a word is both numbered and mark- 
ed Additions, it refers to the Tranſlation and 
Additions. 


A 
CID, denotes ſuch things as affect 
the palate with a ſour, ſharp, and 
tart taſte. 
Adequate, in a general ſenſe, ſomething 
exactly correſponding with another. 
Aggregate generally denotes the ſum of 
ſeveral things added together, or the collec- 
tion of them into one whole. Wt 
Alkali, ſubſtances, which excite a fer- 
mentation, when mixed with acids. 
Angle, the inclination of two lines meet- 
ing one another in a point, and which lines 
are called the legs of the angle. 
Angular, denotes ſomething relating to, 
or that hath angles. 


Ante- 


ſs fartheſt diſtant from the Sun, being hae 
of the greater axis of the elliptical orbit 

of the Planet, moſt remote from the focus 

wherein the Sun is, — 

Appogee, or Apogæum, or Apogeon, in the 
old Astronomy, that point of the orbit of a 
Planet, or the Sun, Which is fartheſt from 
the Earth. Perigee is a term in oppoſition 
thereto: The moderns have changed theſe 
terms for Apbelium and Peribelum. 

5 789 in general, is the putting one 
thing by the ſide of another. 

A , is explained where we ſpeak of 
Ell, n 

Atmoſphere, is the vaſt collection of 
air, with which the Earth is ſurrounded 
for a conſiderable height. 

Attraction, an indefinite term, applicable 
to all actions, whereby bodies tend towards 
one another. We ſhall treat more : fully of 
Jr in the Additions. 

Attrition ſignifies friction, or the rubbing 
of bodies againſt each other, and either 
5 ins or not throwing off ſome of their 

:rficial parts. ö 

A leis: A a felf-evident and immutable 
Sth, Perceived and conſented to by every 
one at firſt fight. | 
Axis of the Earth, or of a Planet, that 
imaginary line round which they are reſpec- 
tively ſuppoſed to move in their diurnal mo- 


tion. 
V5 Azimuth, ſee vertical circle. 


7-7 
Biſected, is aline, Se. divided by another, 
Bituminous, ſomething partaking of the 
nature of bitumen, an inflammable foſſil 
ſubſtance, otherwiſe called Aſphaltum, 


Central forces, ſee Additions, the pow- 
ers which cauſe a moving body to tend to- 
wards, or recede from the centre of mo- 
tion. PIES 

Centrifugal force, that force by, which 
all bodies that move round any other body 
in a curve, endeavour to fly off from the 
axis of their motion in a tangent to the pe- 
9 5 of the curve, and that in every point 
Of it. NS 

Centripetal force, that force by which a 
body is every where impelled, or any how: 
tends towards ſome point as a centre. | 

Choroides denotes the coat of the eye, 
placed immediately under the /cleratica, and 
which Le CAT fays, is the immediate or- 
gan of viſion, _ . 
Chryſtalline humour, a thick compact 
humour, in form of a flattiſh convex. ens, 
in the middle of the eye, ſerving. to cauſe 
that refraction of the rays of light, neceſſary 
to make them meet in the retina, and deli- 
neate an image thereon, whereby viſion may 
be performed. 

An tecedentia, ſee Motion. 

Apbelium, or Aphelion, in Aſtronomy, is 
that point in any Planet's orbit, in which it 
| ; Ciliary 


L xxxii_] 
Ciliary ligaments, a range of black fibres, 
diſpoſed circularly, having their riſe in the 
inn er part of the uvea, and ee in 


the prominent part of the chryſtalline hu- 
mou of the eye, which they ſurround. 

Cohefion, that action by which the par- 
ticles of the ſame body adhere together, as 
if they were but one. 

Coincide, any figure that falls in, or upon, 
rees with another. | 

Collifion, the ſtriking of one Batd body 
againſt another, or the friction or percuſſion 
of bodies, moving violently with different 
directions againſt each other.. 

Colures, ſee Additions to the Pirſt Evening. 3 

Comets, fee Additions. b 

Concave, that which is hollow and round. 

- Concentric circles, are thoſe which have 
the ſame centre. 

Cone, ſee Additions, a oli body, formed 
by the revolution of a right line fixed at 
des and which, by the other, deſcribes 
a circle; it hath therefore for a baſe, a 
circle, and its top is terminated in a point 
or Fortex ; this is the form uſually given to 
a ſugar-loaf. N 

Conſequentia, ſee Motion.” 

Converging, is ſaid of two or more rays 
of light, Sc. which are tending towards the 
ſame point to be united there. 

Convex, curyed, or arched, as the ex- 


e oy” of . _— | 
7 Cornea 


. 
$44 > . 
e 


Or 


f i 
Cornea Tunica; the ſecond coat of the eye; 
called from its ſubſtance, which reſem- 
les the horn of a lanthorn, ſee,/clerotica. 
4 Corpuſcle, 4 minute particle, or phyſical 
atom, being ſuch as a natural body is com- 
poſed of. Bs 
Curve, is, in general, undetſtood to be 
a crooked or circular line. 
Curveture, the bending of a curve line. 
Cube, a regular ſolid, terminated by fix 
equal ſquare faces: dice are ſmall cubes 
Cylinder, is a ſolid compoſed of circular 
planes, all equal and parallel. A roller equal 
in all its parts is one. "ny: 
Cylindrical, which has the form or di- 
menſions of a cylinder, whether the body 
be hollow or ſolid: The body of a pump 
within ought to be truly cylindrical. 


D | 
Decuple proportion, that of ten to one: 
Denſity of bodies, is that property di- 
realy oppoſite to ratity, whereby they con- 
tain ſuch a quantity of matter under ſuch a 
ſuperficies. | 
| Denfer, one body that contains more 
matter than another, of equal dimenſions, 
Diaphanous, an appellation given to all 
tranſparent bodies, or fuch. as tranſmit the 
rays of light, 4 lg 
Dichotomy, that appearance of the Moon 
wherein ſhe ſhews juſt half her diſk. 
d Dila- 
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Dilatation, a motion of the parts of any 
body, by which it is expanded, and 
thereby occupies a greater ſpace. 


Dilates, a body is faid to dilate, when it 


expands, and thereby Wrupies a greater 
ſpace than it did before. 
Diſk,” the face of the Sz or Moon, &c. 
Additions. 
nee (mean) 54. 
E 


7 latte circles, Se. thoſe which! fave 


not the ſame centre. 


Ecliptic (plane of, 54.) 

Effluvia, minute particles, which exhale 
from moſt, if not all, terreſtrial bodies, 1n 
form of inſenſible Vapours. 

Elaſticity, Additions, that property of 


bodies, wherewith they reſtore themſelves 


to their former figure, after any external 


preſſure. It is alſo called ſpringineſs, very 
| obſervable 1 in a bent bow, ſteel, ſprings, &c. 


Electricity, that property of bodies, 
whereby, after being rubbed, excited or 


heated in ſome particular degree, they ac- 


quire a power of attracting and repelling 
other remote bodies, and n. of 


emitting ſparks and ſtreams of light. 


Elevation, or altitude of a ſtar, Ge. iS 


A arch of a vertical circle, intercepted be- 


tween the ſtars and the horizon. 
Elliptic. 


_—_—_ $53 2k 
a Expan- 


* N 


Po wii A 


[OQIIONT £ 918 91 


Equator, Additions, 75, 

Equinoctial, 25. 

Expanſible, the property of a boch that 
may be expanded. 


Expanſion, the ſwelling, or. increaſe of 
the. bulk of bodies, when heated. 


F 
Fluid, an appellation given to all bodies, 
whoſe particles eaſily Bd to the leaſt _ 
ſure. 
Foci of an Ellipſis are two points. in the 
.\ longeſt axis, on which, as centres, the 
figures is deſcribed. 


Fuliginous, whatever proceeds from a 
thick ſooty ſmoke. 8 * 


Gibbous, a term uſed in reference to the 
enlightened parts of the Moon, whilſt ſhe is 
moving from the firſt quarter to the full, 
and from the full to the laſt quarter; for all 
that time the dark part appears horned, or 
falcated, and the light one convex, or gib- 
bous. 

Gravitation, a ſpecies of attraction, or 
the tendency of one body towards another, 
in conſequence of its gravity. 

of | bodies 


Gravity, the natural tendency 0 
towards a centre. 


17900 


j 


H 
Heterogeneous, ſomething that conſiſts 


of parts of diflimilar kinds in oppoſition to 
mogeneous, 


d 2 Homo- 


bh L %, 

1 an appellation given to 
things, the parts of Which are ſimilar, or of 
the ſame nature and properties. 

Horizon, Additions, that great circle 

which divides the heavens and the Earth 
into two equal parts, or hemiſpheres, diſtin- 
guiſhing the upper from the lower. | 
Horizontal, ſomething relating to the 
Horizon, or that is taken in, or on a level 
with the Horizon. 


Hydroſtatics, that part of philoſophy, 


which: treats of the nature, gravity, an 
preſſure of fluids. 
Hypotheſis, ſomething ſuppoſed to be 
true, or taken for granted, in order to prove 
or illuſtrate a point in queſtion ; but there 
are both true and falſe 4 r 


1 
. the force with which one body 
impels or ſtrikes another. 


Impinges, is when one body hits or 
daſhes againſt another. 4 
Impulſe, or impulfive Force, the ſame as 
Impetus:: 1 vie 
Incurration of the rays of bi ght; ; theie 
bending out of a rectilinear, or ſtrait coutſe, 
occaſioned by refraction. 
Adefinite, of indeterminate, | phat which 
has ho certain bounds, or to which the hu- 
man mind cannot affix. any. 
Interſtices, ſee Additions. 
Interjacent, lying between. 


Inflec- 
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Inflection, or point of inflection, the 
point where a curve begins to bend a con- 


trary way. | 


Interſection, the cutting of one line or 

plane by another.. t | 
Irradiation, the act of the emitting ſubtle 

effluvia, like the rays of the Sun, every 


way. 
L 


Lens, properly ſignifies a ſmall roundiſh 
glaſs of the figure of a lentil ; but is ex- 
tended to any optic glaſs, not very thick ; 
which either colle&s the rays of light into 
a point, in their paſſage through it, or diſ- 

rſes them farther apart, according to the 
a of refraction. | 

Libration, an apparent irregularity of the 
Moon's motion, whereby ſhe ſeems to librate 
about her axis, ſometimes from the Eaſt to 
the Weſt, and now and then from the Weſt 
to the Eaſt; ſo that the parts in the weſtern 
limb, or margin of the Moon, ſometimes 
recede from the centre of the diſk, and 
ſometimes move towards it; by which 
means they become alternately viſible and 
inviſible to the inhabitants of the Eartib. 

Lunation, a lunar ſynodical month, the 
__ of time between two conjunctions of 
the Moon with the Sun, or from one "new 
moon to another, which is generally about 
29 days, 12 hours, 44 minutes, ; ſeconds, 
and 11 thirds. 

| d 3 Lumi- 


L 
Luminaries, the heavenly bodies, which 
ſhine hyncheir own! EY light. 


111 * 111% 11 10 


Mocula, dark ſpots appearing c on the face 
. * the Sun, Mon, and even ſome of the. 


Planets; in which ſenſe they ſtand contra- 
diſtinguiſhed from Faculæ, which are bright 
and mining ſpots, by means of teleſcopes, 
ſometimes obierved Upon, or about the face 


of the Sun. 


Microſcope, an optical inditurocnt. by 


means whereof very minute objects are re- 
. greatly enlarged, and are viewed 


ry diſtinctly, according to the laws of re- 


fraction „or reflection. 


Milky Way, or Via Stig Additions. | 


Motion, in conſeguentia and antecedenita. 


In conſeguentia, is according to the mo- 
tion of the Planets, and direct: the con- 
trary motion is called a motion in antece- 


dentia, and ſometimes hade. 


monde! 2 
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Nadin, that point of the Heavens which 
is diametrically oppoſite the Zenith, and is 


ſuppoſed to be immediately under our feet. 


The Zenitb and Nadir are the two W of - 


our Horizon 


Nodes, the two points dn the orbit 


of a Planet interſects the Ecliptic. 


Nucleus, ſignifies the body of a Comet, 


otherwiſe called its Head. | 
0 Opaque, 


L Wb 
Opaque, a body is ſaid to be opaque, 
which is impervious to the rays of light: in 
this ſenſe the Earth, and all the Planets, 


L 


are called opaque bodies. 

O pacity, is the quality. ng 

Orbit of a Planet, 54. | 
P 


Parallel lines ; ſurfaces and bodies are pa- 
rallel when they are every where equi- diſ- 
tant from each other; and which, though 
infinitely produced, could never meet. 

Parallel circles, in Geography, are leſſer 
circles of the ſphere, conceived to be drawn 
from Weſt to Eaſt, through all the points 
of the Meridian, commencing from the 
Equator, to which they are parallel, and 
terminating with the Poles ; they are called 
parallels of latitude; becauſe all places ly- 
ing under the ſame parallel, have the ſame 
latitude. 

Parallels of latitude, in Aſtronomy, are 
leſſer circles of the ſphere, parallel to the 
Ecliptice, imagined to paſs through every 
degree and minute of the Colures.. 

Pellucid, the ſame with diaphanous, or 
tranſparent. & dt.! 

Percuſſion, the impreſſion of a body, 
which it makes in falling, or ſtriking upon 
another, or the ſhock of two bod ies in 
motion. | Nn 

Peribelium, ſee Aphelium. | | 

d 4 Peri- 


1 I 1 | 
3 the bounds or limits of any 
ure or bod 7 60 SA d 
Periphery, the circumfexence of a circle , 
Aliple, f other ee f * 
figure. 18. "et 
Perigeon, ſee Ae Bo 4 
| Periodical, ſomething a which, wid; 
and comprehends a as a periodic 
month; wherein the Ls finiſhes ; $4 pe- 
riqd. It alſo fignifies the annual courſe of 
the Earth, or Gs compleat revolution of a 
Planet i in its orbit round the Sun. 
Phaſes, the ſeveral appearances, or quan- 
tities of illumination of the Moon, Venus, 
Mercury, and the other Planets; or the ſe- 
veral manners wherein they appear illumi- 
nated by the Sun. 
Phenomena, Additions. 
... Phoſphorus, a denomination given to all 
bodies which ſhine, and ſeem to burn, with- 
_out any degree of heat. 

— — is alſo a chymical prepara- 
tions e method of making which may be 
"Teen i in BotRHAAve, or in Owen's Dic- 
40 „tionary of Arts and Sciences. * 

Plane, a plain ſurface, or one that lies 
SEE, between its bounding lines. 
Aſtronomy, this term is frequently 
bled for an imaginary ſurface, ſuppoſed to 
eut and paſs through ſolid bodies. 
The orbits of the Planets are in this ſenſe 
called planes, or the plane of a Planet's 


orbit 
Poles 


> 
a4 


L *¹ 11 
| P oles, | 
2— e Barth, 6g. 2 
Polar Circles, 75. +1 
Projectiles, are ſuch bodies, as bald put 
in a violent motion, by any great force, are 
then caſt off, or let go from the place where 
they received their quantity of motion, as a 
ſtone thrown from a ling, an arrow from A 
bow, a bullet from a gun. 
Propelled, any thing forced, puſhed, or 


drove forward, By c. 


2 
Quadrate, be Additions, on the Moon. 
Quadrature, fee ditto. 
Quieſcent, the ſtate of a body which is 
at reſt, in oppoſition to motion. 


R 


Ramus, an arm or branch of the ſea, or 
of a mountain. 
; Rarity, a term uſed in oppoſition to den- 
| 
N are filaments, or threads of light, 
or beams emitted from a luminous body. 
Rectilineal, a figure whoſe ſides, Oc. are 
right, or ſtrait lines. 
Reflected, rays of light are ſaid to be re- 
flected, which ſtriking againſt a ſolid body, 
rebound back, and do not paſs through, or 
are ſent back by a power of repelling in 
the body, or an Atmoſphere which ſur- 
rounds it to a certain diſtance. 
Reflec- 


I 

Reflection, is the return of the rays of 
light, after approaching ſo near the ſurfaces 
of ae as to be een or en back - 
wards. 

e, is the 2 WP, a moving 
body from its direct courſe, occaſioned by 
the different denſity of the medium it moves 
in; or, it is a change of direction, occaſion- 2 

ed by a body's falling obliquely out of one 
medium into another of a different den- I 


— — 

— 

— * — 
2 a * 
= 


| fit FAR 23 — 5 
| Neiden, that -property in bodies; 4 
6 whereby, if they ate placed juſt beyond the a 
ſphere of each others attraction of cohe- 
=” ſion, they mutually. fly from each other. 
1 Retention, a faculty of the mind, where 
by it keeps or retains thoſe ſimple ideas it 
has once received by ſenſation or . | # 
ſee Locke. 7 
Rerinæ, the en of the optic nerve, 5 
on the internal ſurface of the eye; whereup- 
on the images of objects being painted, 
according to many Authors) are impreſſed, 
and by that means conveyed to the? common 
ſenſory in the brain. 269519 4160 
3 — motion. 


n 
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Saline. any thing Which i is galt as Y ſa- 
line particles mixed in various liquids, juices, 
Sc. and Which thereby give a ſalt taſte to 
the ſame. bs 
Satellites, 1 


[ xlii 
Satellites 0b 
Saturation, the impregnating an acid with 

an alkali; or, vice verſa; till either will 
receive no more, and the mixture become 
neutral. | 'T 40181 

Sclerotica, one of the tunics, or coats of 
the eye; it is hard, opaque, and extended 
from the cornea to the optic nerve: its fore- 
part is tranſparent, and called the cornea. 

Secondary circles of the ſphere, are cir- 
cles paſſing through the poles of ſome great 
circle : thus the Meridian and hour circles 
are ſecondaries to the Equinoctial. There 
are alſo ſecondaries paſſing through the poles 
of the Ecliptic, by means of which all Stars 
are referred to the Ecliptic. 

Section, denotes a part of a divided 
thing, or the diviſion it{elf: it alſo ſignifies 
a ſide, or ſurface, appearing of a body, or 
figure cut by another, or the place where 
lines, planes, Sc. cut each other. 

Siderial, of or belonging to the Stars or 
Planets. | 

Signs; the celeſtial ſigns, with their 
marks, to prepare the Reader for the aſtro- 
nomical part of this work, I ſhall here give ; 
they are twelve in number, viz. Aries u, 
Taurus 8, Gemini n, Cancer , Leo &, 
Virgo m, Libra , Scorpio m, Sagittarius 
2, Capricornus m, Aquarius =, Piſces &. 

The names and ſigns of the primary Pla- 
nes are (beginning from the n 


Saturn 


[ xlv J 
Saturn h, Jupiter u, Mars 8, the Earth 
®, Venus 2, Mercury x, and the Sun ©. 
' Two other characters uſed i in this work 
wp 
ee W s Head 8. 
And, the Dragon's T: * 8. 
The two laſt are the een uſed to 
expreſs the Nodes. 
Solſtices, 75. 
| Solſticial points, ditto, 
Spherical, u to a ſphere, or 
circle. 
Springineſs, is the fame as elaſticity, ſes 
Elafticity. 
'Subterraneal, any place ey the ſnbfwes 
of the Earth. 
ical month, the fame as Junation, 
or lor month, ſee Lunation. | 
"Syſtem, ſee Additions, the aſſemblage of 
the ſeventeen bodies that compoſe our ſyſ- 
tem, viz. the Sun, Mercury, Venus, the 
Earth, Mars, Fupiter, and Saturn; our 
Moon, the four Satellites, or Moons of Ju- 
prter, and the five Satellites, or Moons of 
Saturn. © 
""Syzizia, a term uſed for the conjuntiion 
and oppolition of a Planet with the Sun. 
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Tangent of a curve, is a right- line, that 
bon y touches the curve in one point, but 
does not cut it. | 

* Theory, denotes any doctrine, which 
Z terminates in ſpeculation. alone, without 
= conſidering the practical uſes and application 
thereof. | 

® Tranſmiſſion, the act of a tranſparent bo- 


: 1 dy paſſing the rays of light through its ſub- 


ſtance, or ſuffering them to paſs; in which 
= ſenſe the word ſtands oppoſed to Ręflectian : 
alſo frequently uſed in the ſame ſenſe with 
Rgęfraction; by which moſt bodies, in tranſ- 
mitting the rays, do alſo refract them. 

* Tranſparency, a quality in certain bodies, 
= whereby they give. paſlage to the rays of 


= light, in contradiſtinction to opacity, or that 


quality of bodies which renders them im- 
pervious to the rays of light. 
= Tropics, 73. ? 


, Vacuo, or Vacuum, denotes a, ſpace, 
empty, or void of all matter or body. | 
Vertex, the point of the Heavens perpen- 
dicularly over our heads, and properly called 

the Zenith, 
Vertex, is alſo the top or point of a cone, 
= triangle, Ge. | | | 
Vertical circle, a great circle of the ſphere 
paſſing through the Zenith and Nadir, and 
1 eutting 
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cutting the Horizon at right angles; it is 
otherwiſe called the Azimuth.  _ 

Vibration, a regular reciprocal motion 
of a body, as a pendulum, &c. which be- 


ing freely ſuſpended, —_ or oſcillates, 


firſt this way, then that; alſo the ſtrings of 
muſical inſtruments, as of a violin, harpſi- 
chord, &c. vibrate by being touched with 
the bow, jacks, Gc. in playing, and their 
vibration is the cauſe of found. 

Viſion, the act of ſeeing or perceiving 
external objects, by means of the organ of 
ſight, the eye. 

Vitreous, the humour of theeye, ſo called 
from its reſemblance to glaſs in fuſion, or 
when melted,” being very like a fine clear 
Volatile, is comonly uſed to denote a 
mixed body, whoſe parts are eafily diſ- 
ſipated by fire or heat; but it is more pro- 
perly uſed for bodies, whoſe elements, or 
firſt component parts, are eaſily ſeparated 
from each other, and diſperſed in air. 

Vortex and Vortices, 49. 


U 
Vnctuous, any thing of an oily or fat 


kind. 
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5 The dimenſions of the Planets 63 
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annual motion of the Earth round the 
Sun 70 
7 Repreſentation of che ſeaſons, length of 
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annual motion of the Earth 71 
8 Orbit of the Earth ſhewn to be Elliptic, 
by which means the Earth is nearer to 
the Sun in winter than in ſummer 79 
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116. 
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Other properties of” the Air. ibid. &c 
D: ference between quick/ifver, water, and air. 
29 
Of the. preſſure of the air, and „ 
thereon. _ _ --= ibid. 
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. BOERHAAVE. —_ _ 296 
Its Elaſticity, or ſpring. === 297 
Its compreſſibility, e on, &c. | ibid. 
Its denſity. —— _ 298 
The nature of its particles. === ibid. 
Effects of its Elaſticity. — ibid. 
What air conſſis of aki, to Mr. BOYLE. 
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Air neceſſary to Fire. _ 228 
e ſubtle matter, or ſpirit in the Air. 
301, &c. 

8 uppoſed to be the electric Fire, according to 
Mr. LoVETT.— — 302 


Air adluates animals, vegetables, and foſſils, 
according to GRAVESANDE, DesAGu- 


LIERS, TC, === — 30 
OO the attion of air in the bowels of the 
Earth, — — ibid. 
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E 
E. i neceſſary to the production of animals. 
Didi 304 1 
Of. altraction omong the particles of Air. 2 
ibid. &c. 2 
The Atmoſphere of our climate ſubjeft to great | 
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And perpetual changes. iter 306 a L 
Effett.on the animal economy ariſing from the 4 

chang es in the Air. I 307 a g 
'Of.- air preſing againſt and compreſſing 554, 4 

55 5 ibid. 3 
uf the rapid motion of the Air. 308 a 1 
Elaſticity of Air as its denſity. 306 b 4 ; 


Mr. LoveTT's opinion concerning the electric 
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Of the contraction, &c. * Air by * 


fron, &c. — 307, &c. b 
And farther of the Air's elaſticity. ibid. 
Air a chaos. —— —— 10 
Fire, a concomitant to Air. ibid. 
Mater, a concomitant to air. 311 
BorRHAAVE's concluſions concerning the pro- 
perties of Air. _ ibid. 
State of the Air in bot weather.” 312 1 
DDG. ibid. 
Of Chuds, &c. — — 313 A 
Ran. — — 314 3 
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Kc. of e 
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Of Venus. — „ 
Her appearance viewed through a rehſeape, dee 
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Of colds and frofts, &c. at the toþs of moun- 


tains in the Torrid Zone. — ibid. 
Of ſnow, hail, &c. — 318 
Of the cauſe of ligbtning, . Eo 
ſhowers, &c. — FE 
Principal cauſes of changes in rhe Ain ere. 
n ibid. &c. 
Cauſes of the aſcents of water into the Atmo- 
ſphere. — 0 
Necęſſity of Air for the puryeſes of life, &c. 
Wa © + 
BoERHAAVE's opinion of the nature of Fire 
and Air, as at firſt created, &c. ibid. 


The Sixth Evening. 


New thoughts, which confirm thoſe of the pre- 
ceding diſcourſes. Later dijcoveries which 


have been made in the Heavens. 323 


Additions to the Sixth Evening, 


Mercury. —— — 346 
Of its productions, inhabitants, I ght, &C. 
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| ibid. 
== the + 3 of Saturn's n ibid. &c. 
— Jupiter's diameter. — 352 


vt === the orbits of his Satellites. ===. ibid. 
* VGENS on the magnitude, &c. of the Pla- 


"nets jupiter and Saturn, Cc. and 0 
. thoſe. Planets being inhabited. ibid. 


Compariſon between the aer tude of theſe 
Planets and our Earth. 353; 


Appearance of the Sun to the inhabitants f 


Jupiter. —— 3 ibid. 

"Of their light. qd" $0 === 354 
======= days, nights, aire, &c. ibid. 
/ Saturn and his Five Moons. 355 
=== is Summer and Winter. === ibid. 
"=== bis Ring, and its uſe, &c.  --= 356 


=== tbe length of days ant e in 6b Sa- 


rellites. ann e 3 359 


the magnitude of the Solar Syſtem. ib. bee, 
--= the reſpective times a bullet, with its great- 
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an fram Saturn to the Sal.) r e WOT 
=== The diftance of the Fixed Stars, ibid. &c. 


HuYGENs's method. for calculating their di- 


france. === — 362, &. 


| : Diftance of the Dog-Star. —— 363 


Dime of a bullet's paſſage from here to the 


. » meareſt Fixed Star almoſt. ſeven hundred 
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of 


[ bin! : 
Of the infinite e, of the Fired Stars. 
305 
Further particulars concerning Mercury. 366 
That our ſolid metals would there, be fluid, if 
that Planet 1s hot m proportion to its vi- 


einity to the Sun. ibi 
Reaſons why it may not be hatter there than 
here. —— — — 367 


Of beat in the Planets. - — ibid. &c. 
Of the nature of Water, and the cauſe of ita 
aſcending in vapour. 369 
Of the matter of Mercury's Hude ibid. 
BOERHAAVE'S opinion concerning the Sun 
not having any heat in it, and this applied 
to the different degrees of heat 7 in the Pla- 
nets. _— 8 370 
Of the heat in n Bodies, and of the circu- 
lation of the blood, applied to the doctrine of 
heat in the Planets == 370,/&c. 
Whether the Mercurians would here be able to 
diſtinguiſb objects _ _ 373 
Of the ſpots in the Sun „their dimenſions, &c. 


ibid. 
Of the Sun appearing pale - 375 
Of the motion of the ſpots — ibid. 


Of ſpots in the other Planets - 376 
Of the Earth's enjoyiug a more ſettled ſlate than 
the other Planets - — 377 
Of chance, applicable to what FONTENELLE 
mentions in his work - 378 
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[ Ixiv ] 
Of changes which have happened in the hea- 


wvens among the Fixed Stars 380, &c. 
Of Comets — * 38 5 
Many particulars concerning Comets, with 

their revolutions, &c. 309552 
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limits of the Zodiac - 400 
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CONVERSATIONS 
PLURALITY or W ORLDS. 
eee 


To MonsituR LX XX. 


O U are deſirous, Sir, that I 

y ſhould give you'a particular ac- 
count of the manner in which 
EE I ſpent'my time in the country 
with Madam the Marchioneſs of 

G **#*: But, do you know that this relation 
will make a volume, and, what is worſe; that 
it will be a volume of Philoſophy? You ex- 
pect to hear of feaſts, parties of play, or of 
hunting, &c. when, on the contrary, you 
will be entertained with converſations on 
the Planets, on other worlds, &c. &c. there 
is ſcarce any thing elſe mentioned. Hap- 
pily, you are a Philoſopher, and will not 
= ridicule me fo much as ſome others. Per- 
baps, you may even be pleaſed that I have 
3 B drawn 
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drawn the Marchioneſs intoour Philoſophi- 
cal party. We cannot make a more con- 
fiderable acquiſition ; for, I think, that 
beauty and youth are far more valuable 
than any thing elſe. Don't you think, 

that if Wiſdom would preſent herſelf to 
mankind with ſucceſs, ſhe would do right 
to appear under a form Renee reſem- 
bling that of the Marchioneſs? Above 
all, if her converſation was, in every re- 
ſpect, ſo very agreeable, I am perſuaded 
that the whole world would follow Wiſdom. 
You are not, however, to expect wonders, 
when I relate to you the diſcourſes that I 
have had with this Lady; one muſt have as 
much wit as ſhe hath to repeat that which 
The hath faid, in the manner ſhe ſpoke. You 
will only ſee ſomething of that vivacity, and 
underſtanding which you know ſhe poſſeſſes. 
For me, I eſteem her learned, becauſe of 
the extreme facility with which ſhe com- 
-prehended every thing. What is it that 
ſhe wants? To have opened her eyes upon 
books; this is not any thing: and there 
are many people who have read all their 
lives, to whom I would refuſe, if I durſt, 

the name of learned. As to the reſt, you 
you will be under an obligation to me. I 
know, before I enter into a detail of thoſe 
Converſations I havehad with the Marchio- 
neſs, I ſhould do right in deſcribing to 


you the ſeat where ſhe was retired to paſs 
the 
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the Autumn. Deſcriptions of palaces, &c. 
have been given on leſs occaſions ; but Iwill 
fave both you and myſelf. that trouble. It 
is ſufficient to inform you, that when I ar- 
rived in the country, I did not find any 
company with her, which did not diſſatisfy 
me. The two firſt days not any thing re- 
markable happened; they paſſed in ex- 
hauſting the news of Paris, from whence 
I came: but, in the end, the diſcourſes 
that I am going to relate, employed a part 
of our time. I ſhall divide them into 
Evenings; becauſe that, in fact, we had 
theſe Converſations only in the Evening. 


B 2 FIRST 


EDO 00006 


FIRST EVENING. 


| That the Earth is 4 planet, which turns 
round on its axis, and alſo revolves 
round the Sun. 


NE evening after ſupper, we went 

A out, and walked in the Park. The 
freſh air was delicious, and recompenſed us 
for a very hot day, that had greatly fa- 
tigued us. The Moon had been riſen, per- 
haps, about an hour ; and her rays, which 
came to us through the branches of the 
trees, made an agreeable mixture of a very 
lively white, with all the ſurrounding 
green, which appeared. of a dark colour. 
There was not a cloud which deprived us 
of a ray, or which obſcured the leaſt ftar : 
they were all like pure and ſhining gold; 
which was yet relieved by the blue arch in 
which they were ſet. This ſcene threw me 
into a reſverie; and, had it not been for 
for the archioneſs, I might not have 
awakec .rom it for a long time; but the 
preſence of a Lady ſo amiable, would not 
permit me long to continue in it, and 
wholly to abandon myſelf to the Moon and 
the Stars. Don't you think, Madam, faid 
| I, 
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I, that the day itſelf is not fo fine as a fine 
night? Yes, ſhe anſwered, the ny 
of the day is like a fair beauty which 
hath in it more of the brilliant; but the 
beauty of the night is like a brown beauty, 
which is more touching, and has a greater 
effect. You are very generous, replied I, 
to give this preference to the brunettes, you 
who are not a brunette. It is; however, 
true, that day hath the greateſt beauty in 
Nature; and, that the heroines of ro- 
mances, which are the produce of the fineſt 
imaginations, are almoſt always fair. This 
beauty is not any thing, replied ſhe, if it 
'X affects not. Acknowledge, that the day hath 
not ever thrown you into a reſverie, ſo ſweet 
as that into which I ſaw you ready to fall, 
but a moment fince, at the fight of this 
fine night. I agree, anſwered I; but, in 
return, a fair one, like you, will caſt me 
into a reſverie ſooner than the fineſt night 
in the world, with all its brown beauty. 
Whether this is true, or not, replied ſhe, IWilx 
not contend: I would have the day, (becauſe 
the fair ought to be in its intereſts,) have 
the ſame effect. Wherefore do lovers, who 
are the beſt judges of that which affects, 
never addrefs themſelves to the day, but to 
the night, in all their ſongs, and all their 
elegies, that J have ever read? Certainly, 
the night ought to yield them many thanks, 
ſaid I to her. But, replied ſhe, to the 
B 3 | night 
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6 CONVERSATIONS ON THE 
night they make all their complaints ; the 
day never gains their confidence: What is 
the reaſon of this? It appears to me, an- 
ſwered I, that it does not inſpire them 
with that kind of ſorrow and FE 
I know not how to deſcribe, that the night 
Inſpires them with. It ſeems, that during 
the night, every thing is in repoſe : they 
imagine, that the Stars march with more 
filence than the Sun, the objects that the 
Heavens preſent are more engaging, the 
ſight is more eaſily attracted: in ſhort, 
they think better, becauſe they ſuppoſe 
themſelves to be, at that time, the only 
perſons in Nature employed in reſveries: 
perhaps alſo, day hath too much unifor- 
mity; there is only one Sun, and one blue 
vault : but, perhaps, the view of all the 
Stars, confuſedly mixed, and diſpoſed as if 
by chance, into a thouſand different figures, 
may favour their reſveries, and a certain 
diſorder of thought, into which they fall, 
not without pleaſure. I have always 
thought the ſame, replied the Marchio- 
neſs; I love the Stars, and I readily 
and freely complain of the Sun, who de- 

rives me of the fight of them. Ah! cried 
I cannot pardon him for depriving us of 
the ſight of all theſe Worlds. What do 


The meaning of the terms world, univer/e, are taken 
notice of in the beginning of the additions to the Firſt Even- 
.- 6; he? 

| you 
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you call all theſe Worlds? ſaid ſhe, looking 


at me, and turning towards me. I beg 
your pardon, anſwered I; you have occa- 
ſioned me to be guilty of a folly, and im- 
mediately my imaginations have eſcaped 
me. What then is this folly ? replied the. 
To this I anſwered, I am ſorry, Madam, 
that you oblige me to confeſs my folly, 
but I have long entertained an opinion 
that each Star may very probably be a 
Sun to enlighten other Worlds. I will 
not, however, ſwear that this is true ; but 
I hold it for true, becauſe it gives me plea- 
ſure to believe it. It is an idea which 
pleaſes me, and which is very agreeably 
fixed in my mind. According to my opi- 
nion, the agreeable is neceſſary even to 
truth itſelf. Very well, replied the Lady; 
and, I defire, if your folly is ſo very agree- 
able, you, will impart it to me: with re- 
gard to the Stars, I will believe whatever 
you pleaſe, provided I find a pleaſure in it. 
Ah! Madam, anſwered I very ſhortly ; it 
is not a pleaſure ſuch as you would enjoy 
from a repreſentation of one of MoL1rRe's 
Comedies: it is a pleaſure, which is, I 
know not how, founded in reaſon, and 
which only makes the mind laugh. And 
do you, replied ſhe, ſuppoſe I am incapable 
of taſting - pleaſures founded on reaſon ? I 
will inſtantly convince you of the contrary, 
learn me your Doctrine of the Stars. No, 
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replied I, it ſhall never be ſaid by way of re- 
proach on me, that, in a wood at ten in the 
evening, I have ſpoke of Philoſophy to the 
moſt amiable perſon that I know. You muſt 
ſearch elſewhere for your Philoſophers. 

* T had reſolution enough to defend my- 


ſielf for ſome time in this manner, but was 


at length obliged to ſubmit. I made her 


at leaſt promiſe, for my honour, that ſhe 


would keep the ſecret; and, when every 
objection was removed, and I was willing 
to ſpeak, I knew not where to begin my 
diſcourſe ; for, with a perſon like this Lady, 
who was not, in any manner, acquainted 
with Philoſophical Subjects, I muſt take 
things from afar, proving to her that the 
Earth might be a Planet, the Planets fo 
many Eartbs, and all the Stars ſo many Suns, 
which enlightened other Worlds. I could 
not avoid ſaying to her, that we had better 
diſcourſe on other ſubjects, as all reaſonable 


people in our ſituation would: at length, 


however, for giving her a general idea of 


this part of Philoſophy, I made uſe of the 


following method. | 

The whole of Philoſophy, faid I to her, 
is founded upon theſe two things: That our 
minds are curious, and our eyes bad: for, if you 


have the beſt eyes you canpofſiblyhave, you 


cannot diſcover whether the Stars are Suns 


that enlighten other Worlds, or whether 


they are not; and if, on the other fide, you 


arc 
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are leſs curious, you will not wiſh to know; 
which will be juſt the fame ; but we wiſh 
to know more than we can ſee ; this is the 
difficulty: yet, if that which we ſee, we 
ſaw well, it would always be ſo much 
known; but we- ſee things very different 
from what they really are. Thus do true 
Philoſophers paſs their lives, in not beſiev- 
ing that which they ſee, and in endeavour- 
ing to divine that which they ſee not: and 
this condition, as it appears to me, 1s not 
greatly to be envied. On this occaſion, I 
always repreſent to myſelf, that Nature 1s a 
great ſpectacle, which reſembles that of an 
opera. When you are at an opera, you 
do not ſee the theatre as it is in reality 
made; they, in a particular manner, diſ- 
poſe the decorations and machines, for 
cauſing, at a great diſtance, an agreeable 
effect; and they conceal from your view 
the ſprings, and wheels, &c. which give 
motion to the whole machinery: it will 
embarraſs you to diſcover how the whole is 
made to act : there is, perhaps, behind the 
theatre, ſome mechanic concealed, who diſ- 
quiets himſelf to diſcover the machinery of 
the whole, and which to him appears very 
extraordinary. You ſee, that this mechanic 
is like our Philoſophers: but that which, 
with regard to Philoſopher's augments, the 
difficulty is, that in the machinery which 
Nature repreſents to our eyes, the ſprings 

are 
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are perfectly concealed, and that fo well, 

that it hath been long before the mo- 
tions of the Univerſe were diſcovered. Re- 
preſent to yourſelf all the ſages at an opera; 
the Pythagoreans, the Platonians, and the 
Ariſtotehians, and all thoſe people, whoſe 
names at this time make ſo much noiſe in 
the world; ſuppoſe they ſaw the flight of 
' Phaeton, who, in appearance, is raiſed by 
the winds, that they cannot diſcover the 
cords, and that they know not how the 
machinery behind the curtain is diſpoſed : 
the one of them ſays, It is à certain ſecret 
virtue that raiſes Phaeton. Another, Phae- 
ton is compoſed certain members which cauſe 
tim to aſcend. A third, Phaeton hath a 
certain friendſhip for the top of the theatre; 
and that be 1s not eaſy but when he is there. 
Another, that Phaeton was not made for jly- 
ing; but he loves better to fly, than to permit 
the top of the theatre to be void; and a hun- 
dred other reſveries which aſtoniſhes me, 
that all antiquity hath not loſt its repu- 
tation. At length, Deſcartes, and ſome 
other moderns, are come, who ſay, Phae- 
ton aſcends, becauſe that he is drawn by cords, 
and that weights, heavier than him, deſcend. 
So, we no longer believe that a body 
moves, unleſs it is drawn, or rather puſhed 
by another body; we no longer believe 
that it aſcends or deſcends, unleſs by the 
effect of a counterpoiſe, or of a ſuperior 

power 
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power: and whoever ſees Nature, ſuch as 
ſhe really is, ſees behind the curtain of her 


works. According to this account, faid 


the Marchioneſs, Philoſophy is become very 
mechanical. So mechanical, anſwered I, 
that I fear we ſhall ſoon be aſhamed. We 
ſee that the Univerſe * is in large what a 
watch is in little ; and that the whole is 
conducted by regular motions, which de- 
pend on the arrangement of all its parts. 
Acknowledge the truth : Have you not hi- 
therto had a more ſublime idea of the Uni- 
verſe ? and have you not given to it more 
honour than you now think it merits? Ihave 
ſeen people, who eſteem it leſs the mo- 
ment they have been acquainted with it. 
And, as for me, replied the Marchioneſs, 
T eſteem it much more, fince I know that 
it reſembles a watch. It is ſurpriſing, that 
the whole of Nature's works, ſo admirable 
as they are, turn upon principles ſo ſimple. 
I do not know, . anſwered I, who hath 
given you ideas fo juſt ; but, in truth, it is 
uncommon to have ſuch. A great many 
people have always in their heads a falſe 
marvellous, envellop'd in an obſcurity that 
they reſpect. They only admire Nature, 
becauſe they ſuppoſe her to operate by a 
kind of magic which they cannot compre- 
hend; and, it is a certain rule, that the 
moment they know a thing, they deſpiſe 


* Vide the note on the term world, p. 6. 
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it. But, Madam, faid I, you are ſo well 


diſpoſed to enter with ſpirit into every thing 
I ay, that I believe I need only draw up the 
curtain,” and diſcover to you the World. 
From the Earth where we are, that 
which you ſee at the greateſt diſtance, is 
the blue Heavens, that great concave ſuper- 
ficies, where the Stars appear as fixed, like 
ſo many ſtuds of gold. They are called Fixed 
Stars, becauſe they do not appear to have any 
other motion than the common one of the 
Heavens, which carries them with it from 
eaſt to weſt. Between the Earth, and this 
farther arch of the Heavens, are ſuſpended, 
at different heights, the Sun, the Moon, 
and the five other Stars that are called Pla- 
nets, vig. Mercury, Venus, Mars, Jupiter, 
and Saturn. Theſe Planets, not being fixed 
in one and the ſame Heaven, and having 
unequal motions, they are in different fitu- 
ations and poſitions with regard to each 
other; when, on the contrary, the Fixed Stars 


are all of them ever in the ſame ſituation, 


with regard to each other : the Chariot, for 
example,which is formed of thoſe Seven Stars 


that you ſee, hath always been formed as it 


now is, andſhall yet continue ſo a long time; 
but the Moon is ſometimes near the Sun, ſome- 
times ſhe is farther removed from him; and, 
in the ſame manner do the other Planets 
move. See how theſe things appeared to 
the ancient ſhepherds of Cal, whoſe 


great 
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great leiſure produced the firſt obſervations 
which laid the foundation of Aſtronomy: 
for Aſtronomy was born in Chaldea, as Geo- 
metry, it is ſaid, had its birth in Egypt, 
where the inundations of the Nile con- 
founded the boundaries of their lands; this 


was the cauſe that every one was for invent- 
ing of exact meaſures, to diſtinguiſh their 


land from that of their neighbours. 80 
Aſtronomy is the daughter of Idleneſs, Geo- 
metry is the daughter of Intereſt; and, if 
a queſtion was to ariſe concerning Poetry, 
we ſhould find, that ſhe is the daughter of 
Love. . | wa” 

I am very well pleaſed, faid the Mar- 
chioneſs, to have learnt this genealogy of 


the Sciences, and for me I would keep to 


Aſtronomy. Geometry, according to what 
you have faid, requires a ſoul more in- 
tereſted than mine, and Poetry demands 
a more tender one; but I have as much 
leiſure as Aſtronomy can require: happily, 
we are now in the country, and here lead 
a kind of paſtoral life : all this agrees very 
well with Aſtronomy. You are deceived, 
Madam, I anſwered, it is not the true pa- 
ſtoral life to converſe on the Planets and 
Fixed Stars. Is it in this manner that the 
people of Afirea pals their time? Oh! ſaid 


ſhe, their rural fort of life is too dangerous; 


I love that of the Chaldeans, of whom you 


have ſpoke, much better. Begin a little, if 


you 
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you pleaſe, to ſpeak to me as a Chal 
dean: when they had obſerved this diſpo- 
fition of the Heavens, of which you have 
informed me, what was then the next point 
in queſtion ? The next point for which 
they ſearched, was to judge how all theſe 
parts of the Univerſe were diſpoſed ; and 
this is what the Learned call making a Sy/- 
Zem : but, before I explain to you the firſt 
of theſe Syſtems, it is neceſſary that I re- 
mark to you, if you pleaſe, that we are 
all naturally like a fooliſh Athenian, of 
whom you haye heard, who fancied, that 
all the veſſels which arrived in the port of 
Pyreum, belonged to him. Our folly is 
equally extravagant, in believing alſo, that 
all Nature, without exception, 1s deſtined 
to our uſe; and, when our Philoſophers 
are aſked, to what uſe theſe prodigious 
number of Fixed Stars ſerve, a part of which 
would be ſufficient to perform the office of 
the whole, they anſwer coldly, they ſerve 
to rejoice our fight. Upon this principle, 
they could not at firſt but imagine, that 
the Earth muſt neceſſarily be in a ſtate of 
repoſe in the centre of the Univerſe, whilit 
all the celeſtial bodies that were made for 
Her, took the pains to turn round her ; to 
enlighten her. It was therefore above the 
Earth that they placed the Moon; and, 
above the Moon, they placed Mercury, 
next Venus, then the Sun, after that * ** 
” then 


5 R 52 5 : w d * 1 4 + N 4 p * r FF. \ * R = : 8 " 
2 . f 5 l ts F . „ e k - \; * e WR. . 2 n 8 W A : Ls. Drs. ce LAS; 22 - 3 by =yY p k = BY IE SL . 1 
1 ” FIGS. 3 x: 8 I 8 F F y «4 E 4 4 Li 8 8 8 3 > 7 . g — 8 „„ of ak k * 4 —_ — Is TAPS ENS =. 0 2 * 
„ * . Ae N „E * A 2 Ws S 32 2 r R . 3 
th 1 e 8 * as EW, 2 r 2.x — is 1 0 FIVE © EL & boat ; Ik . 1 2 . 222 228 << Fe BEES —_— \ 73 21 
7 4 , 1 * 1 2 . 2 2 wy by, 5 — F A 8 a. — - x 3 7 g 
ö N » MN : 4 k 8 j a” ; : 0 8 „ 2 — Ys rang, * 7 p 


PLuRALITY of WortDS. Ig 
then Jupiter, and laſtly, Saturn: above all 
theſe, was the Heaven of the Fixed Stars. 
The Earth was placed juſt in the middle of 
the circles, that theſe Planets deſcribed ; 
and, they were reſpectively greater, in pro- 
portion as they were more diſtant from the 
dicks and, conſequently, the moſt remote 
Planets took up more time to perform their 
revolutions, which is, in effect true. But, 
I cannot underſtand, interrupted the Mar- 
chioneſs, the reaſon why you do not ſeem to 

approve this order of the Univerſe; to me it 
appears neat, and ſufficiently intelligible ; 
and, as to myſelf, I muſt declare that I am 
ſatisfied with it. I may boaſt then, replied 
IJ, that I have contributed to render this 
ſyſtem agreeable : if I had given it you in 
the form, ſuch as it hath been framed by 
PToLoMy its author, and his followers, it 
would have thrown you into a diſagreeable 
ſurprize. As the motions of the Planets 
are not ſo regular, but that they ſometimes 
move ſwifter than at others, ſometimes in 
one ſenſe, ſometimes in another, and that 
they are ſometimes farther diſtant from the 
Earth than at others; the Ancients had 
imagined, I know not how many circles, 
interſecting, or croſſing each other, that 
formed numberleſs labyrinths. The em- 
barraſment of all theſe circles was fo great, 
that, at a certain time, when they knew 
not any better, a King of Caſtile, who was 


a great 
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| à great Mathematician, but evidently not 
3 very devout, ſaid, that if Gop had called 
him to his council when he had made the 
World, he could have given him good 
advice. The thought ſavours too much 
of the libertine; but, at the ſame time, 
it was pleaſant enough; for this Syſ- 
tem was then the occaſion of fin, be- 
Cauſe it was very confuſed. The good ad- 
vice that the King would have given, re- 
garded, without doubt, the ſuppreſſion of 
all thoſe circles, which had ſo much em- 
barraſſed the motion of the celeſtial bodies: 
and further, it alſo relates to the ſuppreſſion 
of two or three ſuperfluous Heavens that 
were placed beyond the Fixed Stars. Theſe 
Philoſophers, for explaining one ſort of 
motion in the celeſtial bodies, formed, be- 
vyond the laſt Heaven that we ſee, an Hea- 
ven of cryſtal; which impreſſed this mo- 
tion on the inferior Heavens. Did they 
diſcover another new motion, there was 
immediately another Heaven of cryſtal 
formed. In ſhort, Heavens of cryſtal did 
not coſt them any thing, and why did they 
make them of cryſtal? flid the Marchio- 
neſs; Would they not have been as good, if 
formed of ſome other matter? No; an- 
ſwered I, it was neceſſary that the light 
thould paſs through them; and, beſides 
they muſt be ſolid. This was abfolutely' 
neceſſary; for ARISTOTLE had found, that 
ſolidity 
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ſolidity was a thing proper for the noble- 
neſs of their nature; and, when he had 
ſaid it, they could no longer doubt. But, 
at length Comets appeared, which, being more 
elevated than the Philoſophers had formerly 
believed, broke all the Heavens of cryſtal, 
by paſſing through them, and confounded 
the whole Univerſe; this obliged them to 
make the Heavens of a fluid matter, ſuch 
as the air. At length, however, it is eſta- 
bliſhed, beyond all doubt, by the obſerva- 
tion of theſe laſt ages, that Venus and 
Mercury turn round the Sun, and not 
round the Earth ; and, the ancient Syſtem, 
for this reaſon, can no longer be ſupported. 
I am going therefore to propoſe a Syſtem to 
you, which will be ſatisfactory in every 
reſpect, and which will diſpenſe with the 
King of Caftz/e's advice; for its ſimplicity 
is ſo charming, that this alone will give it 
the preference. It ſeems to me, interrupted 
the Marchioneſs, that your Philoſophy is 
like a work offered to bidders, where thoſe, 
who will perform it at the leaſt coſt, carry 
it, in preference to every one elſe. It 
is true, anſwered, and it is only by this 
means that we can diſcover Nature's plan, 
by which ſhe performs all her works. 
She is very thrifty, and performs every 
thing in that method which coſts leaſt; let 
the difference be ever ſo ſmall, yet in the 
moſt frugal manner will ſhe perform — 

| This 
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This frugality, nevertheleſs, for ever agrees 
with aſurpriſing magnificence, which ſhines 
through all her works. This magnificence 
appears in the deſign, and frugality appears 
only in the execution. There is not any 
thing more beautiful and pleaſing than a 
grand deſign executed with little coſt. 
We are often ſubje&t to the inconve- 
niency of inverting things in the ideas we 
form. We are not like Nature; for man 
makes his defigns coſtly, and in the execu- 
tion is magnificent. We form a little de- 
fign, that is executed with ten times more 
coſt than is neceſſary, which is ridiculous. 
J ſhall be very well ſatisfied, ſays ſhe, that 
the Syſtem you are going to ſpeak of, bears 
a ſtrong reſemblance to Nature; for this 
great frugality will be of ſervice to my 
imagination, as I fhall not have ſo much 


| Pain to comprehend what you ſay to me. 


There are not here, anſwered I, any uſe- 
leſs embarrafiments. Form to yourſelf the 
idea of a German named CopERNICUS, who 
laid hands on all thoſe circles, and parti- 
eularly on thoſe Solid Heavens, which had 


been imagined by Antiquity. He deſtroyed 


the one, the other he cut in pieces. Seized 
with a noble frenzy, he took the Earth, 
and ſent her far from the centre of the Uni- 
verſe, where ſhe had been placed; and, in 
this centre, he placed the Sun, to whom 
this honour did with greater juſtice belong. 
The 
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The Planets no longer revolved round the 
Earth as the centre of their motion, nor 
was ſhe any longer confined in the middle 
of the circles they defcribed. If they ſhine 
on her, it is, in ſome ſort, by chance, and 
becauſe they meet with her in their way. 
The whole immediately turn round the 
Sun; the Earth herſelf does the ſame ; 
and, in order to puniſh her for the long 
repoſe that was attributed to her, CopER- 
NICus charges her, as much as poſſible, with 
all the motions that ſhe gives to: the Planets 
and to the Heavens. In ſhort, of all this 
celeſtial equipage, with which they had 
cauſed this little Earth to be accompanied 
and furrounded, there oaly remains the 
Moon, which now turns round her. Stop 
a little, faid the Marchioneſs, I fancy you 
are poſſeſſed with a certain enthuſiaſm, 
which makes you explain things ſo pom- 
pouſly, that I believe I have not perfectly 
underſtood you. The Sun is in the centre 
of the Univerſe, and there remains im- 
moveable ; after him, what follows next? 
It is Mercury, anſwered I, he turns round 
the Sun, inſomuch, that the Sun is nearly 
in the centre of the circle that Mercury 
deſcribes. Above Mercury is Venus, who 
alſo revolves round the Sun. Next comes 
the Earth, who being more elevated than 
Mercury and Venus, deſcribes round the 
Sum a greater circle than theſe Planets. 
CE $ Then 
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Then follow Mars, Jupiter, and Saturn, 
according to the order in which I have 
named them; and, you may eaſily. per- 
ceive, that Saturn ought to deſcribe round 
the Sun the greateſt circle of all the Pla- 
nets, as alſo to employ a longer time than 
any of the other Planets, to perform its re- 
volution*. And, as to the Moon, inter- 
rup — the Marchioneſs, you have forgot 

I ſhall now ſpeak of her, replied I. The 

n turns round the Earth, and does not 
forſake her; but, as the Earth is always 
advancing» in the circle that ſhe deſcribes 
round the Sun, the Moon follows her, in 
always revolving round her; and, if ſhe 
turns round the Sun, it is becauſe ſhe never 
quits the Earth. 3 

I underſtand you, nene ſhe, and I mz 
lend the Moon, becauſe ſhe remains with 
us when all the planets have quitted 
us. Acknowledge, that if it had been in 
the power of your German, he would wil- 
lingly have taken her, away likewiſe ; for I 
ſee, by the whole of his proceedings, that F 
he had not a very great regard for the Earth. © 
FE know his taſte, replied I: he was willing f 
to humble the vanity of mankind, Who 
had placed themſelves in the fineſt part of 


the univerſe; and, it gives me pleaſure, 


The Syſtem 1s explained fully, and in a particular man- 
ner, in the Additions to this Evening, according to the lateſt 
diſcoveries. 

thus 
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thus to ſee the Earth among the num- 
ber of the Planets. Good, anſwered ſhe, 
do you believe the vanity of mankind ex- 
tends as far as the ſcience of Aſtronomy ? 
Do you believe you have humbled me, by 
informing me that the Earth revolves round 
the Sun? I aſſure you, I value myſelf as 
much as ever. Upon honour, Madam, re- 
plied I, I know very well, that we are leſs 
Jealous of the rank we hold in the Uni- 
verſe, than of that we ought to hold in a 
chamber ; and that the precedency of the 
two Planets, is never an affair of ſuch con- 
ſequence, as the precedency of two ambaſ- 
ſadors. In the mean time, the ſame incli- 
nation that makes us defirous of having the 
moſt honourable place in a ceremony, 
makes the Philoſophers, in their Syſtems, 
deſirous of placing themſelves in the centre 
of the Univerſe, if they can. It is very 
agreeable to think, that all is made for man; 
it is a principle which flatters him, and he 
inſenſibly becomes intereſted in a matter of 
mere ſpeculation. Freely acknowledge, 
faid the Marchioneſs, that it is a calumny 
you have invented againſt the human kind. 
They ought not ever to have received the 
Syſtemof CoPERNICUS, becauſe it is ſohum- 
bling. Copernicus himſelf, I replied, was 
very doubtful of the ſucceſs of his opinion: 
it was a long time before he would publiſh 


it; at length, he reſolved to do it, on the 
C 3 impor- 
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importunity of ſome people of conſequence 
but the very day that they brought him the 
firſt impreſſion of his book in print, do you 
know what he did ?---He died, He could 
not bear all the objections, he foreſaw 
would be made to his opinion, and wiſely 
withdrew. The Marchioneſs replied, it was 
neceſſary todo juſtice to the whole World. It 
is certain, faid ſhe, that it is with difficulty 
they could imagine they turned round the 
Sun; for, in fact, we never change our 
ſituation ; we always find ourſelves in the 
morning where we lay down the preceding 
evening. I ſee, as it ſeems to me, by your 
air, what you are going to ſay, that, as the 
whole Earth moves---Certainly,interrupted 
I. it is the fame thing as if you ſlept in aboat 
which was moving on a river, you would 
find yourſelf, when you waked, in the ſame 
place, and in the ſame fituation, with re- 
ſpect to all the parts of the boat. Yes; 
but, replied ſhe, fee the difference; I find, 
when I awake, the ſhore is changed, and 
by this I fee that my boat hath changed 
place. But the ſame does not happen with 
regard to the Earth, there I find all things 
as I had left them. No, no, Madam, 
anſwered I, the ſhore is alfo changed. 
You know, that beyond the fartheit circle 
of the Planets, are the Fixed Stars; this is 
our ſhore. I am upon the Earth, and the 
Earth deicribes a great circle round the 57. 
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J look at the centre of this circle, there I 
ſee the Sun: if he does not hide the Stars 
from my fight, I carry my view in a right 
line beyond the Sun, which neceſſarily an- 
ſwers to ſome of the Fixed Stars; but I ea- 
ſily ſee, during the night, ſome Stars that 
are in that place by day ; and, which is ex- 
actly the ſame thing, if the Earth never 
changed her place in her orbit, or the 
circle in which ſhe is ſet, the Sun would 
always anſwer to the ſame Fixed Stars; but, 
if ſhe changes her place, I mult neceſſarily 
ſee the Sun anſwer to ſome other Fixed 
Stars x, This is the ſhore which every 
day changes; and, as the Earth in one 
year deſcribes a circle round the Sun, I ſee 
the Sun in one year anſwer ſucceſſively to 
divers Fixed Stars which compoſe a circle: 


this circle is called the Zodiac +, Shall I 


have, in the Additions to the Firſt Evening, given a 
fuller, and very neceſſary explanation of what Fox TEX ELLE 
here mentions; and which, by the aſſiſtance of a figure, 
(the beſt method of delineating our ideas, where it can be 
done, ) the reader may, with the greateſt eaſe, comprehend it · 

+ The Zodiac is taken particular notice of in the Additions 
I mentioned in the laſt note : for theſe are things, which, 
for an Engliſh reader, require particular explanations ; and, 
was 1t not for ſuch Additions, both uſeful and entertaining, 
a new tranſlation would have been uſeleſs. For this reaſon 
J have inſerted ſome, that many may ſuppoſe are not imme- 
diately connected, conſidering the compaſs and deſign of 
this work: but, in anſwer to this, I can only ſay, a curious 
reader will find much entertainment, and it may lead them 
on to a farther reſearch into the authors referred to. 


C 4 deſcribe 
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deſcribe you the figure on the ſand ? No, 
anſwered ſhe, I ſhall very readily excuſe it, 
it will give an air of learning to my Park 
that I am not defirous of. I have heard 
that a Philoſopher, who was by ſhipwreck 
thrown on an ifle that they knew not, 
cried to thoſe who followed him, on ſeeing 
certain figures of lines and circles drawn 
on the ſands ; Courage, compantons, the ifland 
zs inhabited, ſee here the marks of men. You 
will eafily judge it is not neceſſary for me 
to make ſuch marks here, nor is it proper 
they ſhould be ſeen. | 

It would be more proper, in fact, I an- 
ſwered, that there were only ſeen here the 
footſteps of lovers; I mean, that your 
name in cyphers be engraved upon the bark 
of theſe trees, by the hands of your admirers. 
Let alone, I pray you, your admirers, an- 
ſwered ſhe, and ſpeak of the Sun. I un- 
derſtand very well the reaſon why we ima- 
gine, that ſhe deſcribes the circle which we 
ourſelves deſcribe; and that this tour is finiſh- 
ed in one year: but, there is another, that 
the Sun deſcribes every day over our heads, 
How is that performed? Have you remark- 
ed, anſwered I, that a bowl which runs 
upon a green hath two motions? It runs 
towards the jack, and at the ſame time 
often turns round itſelf, inſomuch, that the 


E. of this bowl, which is above, deſcends 
«4 


low, and that which was below aſcends 
Wh 5 4 above. 
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above. The Earth performs juſt the ſame 
thing: during the time that the is advan- 
cing upon this circle which ſhe deſcribes 
round the Sun; ſhe turns round herſelf, or 
upon her axis,' as Aſtronomers term it, in 
twenty-four hours: fo that, in twenty-four 
hours, nearly every part of the Earth loſes 
fight of the Syn, and again recovers it 
and, in proportion, as it turns or goes to- 
wards that part where the Sun is, it ſeems 
that the Sur riſes; and, when it begins to 
remove itſelf from the Sun in continuing 
its tour, it ſeems that the Sun ſets. This 
is pleaſant enough, ſays the Marchioneſs, 
that the Earth takes all upon herſelf, and 
the Sun does not do any thing. And, 
when the Moon, and the other Planets, and 
the Fixed Stars, appear to make a tour over 
our heads in twenty-four hours, is it only 
the effects of imagination? Pure imagina- 
tion, replied I; the whole ariſes from the 
ſame cauſe: the Planets only, deſcribe their 
circles round the Sn in unequal times, ac- 
cording to their different diſtances; and, 
that a Planet we fee to- day anſwer to a cer- 
tain point in the Zodiac, or the circle of the 
Fixed Stars, we ſee to-morrow at the ſame 
hour anſwer to another point, as well be- 
cauſe it hath advanced upon its circle, 
as becauſe we have advanced upon ours. 
We march, and the other Planets march 
alſo, but faſter or flower, than us: this 
puts 
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puts us in different points of view with re- 
gard to them ; and, 1s the reaſon why it ap- 
pears to us, that there are in their courſes di- 
vors irregularities which it is not neceſſary for 
me to mention to you . It is ſufficient to 
informyou, that there appear irregularities in 
the Planets, which only proceed from the 
various manners in which we by our own 
motion meet with them, and that their mo- 
tions are, in fact, very regular. I agree, 
that they are, ſaid the Marchioneſs ; but I 
could wiſh that their regularity coſt the 
Earthleſs; for ſhe will ſcarce manage them, 
as, for a groſs maſs ſo weighty as ſhe is, they 
demand of her great agility. But, anſwered 
I. do you love better that the Sun, and all 
the other Stars, which are very great bo- 
dies, ſhould, in twenty-four hours, per- 
form round the Earth a tour ſo immenſe, 
that the Fixed Stars, which are fituated in 
the greateſt circle, run in one day more 
than twenty-ſeven thouſand fix hundred 
and fixty times two hundred millions of 


leagues ? For this muſt conſequently hap- 


if the Earth does not turn upon her- 
ſelf in twenty-four hours. In truth, it is 
much more reaſonable, that ſhe ſhould per- 
form this tour, which, at the moſt, is only 
nine thouſand leagues. You eaſily perceive, 
that nine thouſand leagues, in compariſon 


This will alſo be taken notice of in the Additions. 
£ 
Oz 
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of the number I have juſt before mention- 
ed to you, is a mere trifle, | | 
Oh ! replied the Marchioneſs, the Sun 
and the Stars are all compoſed of fire; 
their motion does not coſt them any thing; 
but the Earth does not appear to be por- 
table : and, would you ſuppoſe, replied I, 
if you had not, by experience learned it, 
that a great ſhip mounting one hundred 
and fifty pieces of cannon, loaded with 
more than three thouſand men, and a very 
great quantity of merchandize, was a very 
portable thing ? and yet there is only re- 
quired a very little breath of wind to make 
it go upon the water; becauſe the water is 
liquid, and its parts are ſeparated with fa- 
cility ; it makes but little reſiſtance to the 
motion of the ſhip; and, was that ſhip in 
the middle of a river, it would, without 
any trouble, follow the natural courſe of 
the water, becauſe there is not any thing 
to retain it *®, So the Earth, not- 
withſtanding it is ſo ponderous, 1s eaſily 
carried in the middle of the celeſtial mat- 
ter, which is infinitely more fluid than wa- 


A ſhip1s eaſily ſupported by a great body of water preſ- 
ling through the force of its gravity under the ſhip, and ſur- 
rounding it on all ſides; and the whole cannot be much 
moved, as its gravity far exceeds that of the ſhip and its 
loading. As to the veſſel moving in a river, the body of 
water forcing downwards, by the declivity of the bed, 
unites its force againſt the ſhip, which is oppoſed to the cur- 
rent of the water, and is carried with it. 


ter, 
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ter, and which fills all that great ſpace in 
which the Planets ſwim. And, in what 
manner muſt the Earth be faſtened for 
reſiſting the motion of this celeſtial matter, 
and not permitting itſelf to be carried 
away by it? * It is as if a little bow] of 
wood could not follow the current of a 
river ? | 

But, replied ſhe farther, How can the 
Earth, with all its weight, ſuſtain itſelf 
upon your celeſtial matter, which muſt be 
| light, as it is fo fluid? We muſt not 
fay, anſwered I, that what is fluid is light. 
What do you ſay to the great veſſel, which, 


water on which it ſwims ? I will no longer 
hear you, ſaid - ſhe, as if in anger, about 
your great veſſel. But aſſure me now, is 
there not any thing to fear on ſuch a very 
light whirligig as you have made the Earth? 
To which I anſwered, it is as eaſy to cauſe 
the Earth to be ſupported by four ele- 
phants, as the Indians do. See immedi- 
ately another Syſtem, cried ſhe : however, 
J at leaſt love theſe people, for having thus 
provided for their ſecurity, and laid good 
toundations, when, on the contrary, we 


The Earth may be ſaid to be impelled in a ſtrait line, 
in which it would go; but the power of attraction from the 
Fan draws the Earth towards itſelf, and cauſes the Earth to de- 
{cribe-a curve line; otherwiſe it would run out into endleſs 
ſpace in a right line. | | | 
Coper- 


with all its weight, is yet lighter than the 


* 
* 
* 
* 
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Copernicans are inconſiderate enough to be 
willing to ſwim at a venture in this celeſ- 
tial matter #. I will enage, that if the Ju- 
dians knew the Earth was in the leaſt dan- 
ger of moving, they would double their 
number of elephants. | 

This deſerves praiſe, replied I, laughing 
at her thought, they will not ſpare ele- 
phants for ſleeping in ſafety ; and, if you 
have occaſion for any this night, we wall 
add to our ſyſtem as many as you pleaſe; 
we can afterwards, by little and little, re- 
duce the number, in proportion as you be- 
come more aſſured of your ſafety. Seriouſly, 
replied ſhe, I do not at preſent believe they 
are neceſſary, and I think, I have courage 
enough to venture to turn myſelf. You 
ſhall go yet farther, replied J, and turn 
with pleaſure, and you {ſhall entertain, on 
this Syſtem, ſome very joyous ideas: ſome- 
times, for example, I imagine to myſelf 
that I am ſuſpended in the air, and that I 


remain without moving, whilſt the Earth 


turns round under me in twenty-four hours: 


I ſee paſs all thoſe different ſorts of faces 
with which the Earth is peopled ; ſome 
white, others black, others ſwarthy, others 


If there was not a power like the Sun to attract the 
Earth, the EartPs gravity would not be as any thing, its ten- 
dency being, in ſuch caſe, to its own centre only ; and there- 
fore would not want any ſupport : its motion tending to a 
direct line, prevents it from falling upon the Sur, 


olive. 
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olive: at firſt come hats, then follow tur- 
bans, then heads with hair, then ſhaved 
heads; ſometimes, towns with ſteeples ; 
ſometimes, towns with long ſpires which 
have croffes ; ſometimes, towns with tow- 
ers of porcelane ; and ſometimes, preat 
countries which have only cabins : here are 
vaſt ſeas, there great and frightful defarts; 
in ſhort, all that infinite variety, which is 
upon the ſurface of the Earth. 
In truth, ſaid ſhe, all this very well, 
deſerves twenty-four hours of our time 
to ſee it; ſo that, in the ſame place 
where we are at preſent, I don't mean this 
Park, but ſuſpended in the air immediately 
over it, we ſee continually paſſing a variety 
of other people who take our place, and, 
at the end of twenty-four hours, we re- 
turn-to it again. | | 
- CoPERNICus, anſwered I, could not have 
comprehended the thing better. At firſt, 
paſs by here the Enghſh, who, perhaps, 
reaſon on Politics with more gravity than 
we reaſon on Philoſophy ; then comes a 
fea, and we, perhaps, may here find ſome 
veſſel not quite in ſuch an eaſy ſituation as 
we are at preſent in: after this, appear the 
Traquars, who are eating alive ſome priſo- 
ners of war, who make an appearance of 
not even ſighing; then come the women 
of the land of Yo, who employ their 
whole time in preparing and drefling vic- 
tuals 
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tuals for their huſbands, and in painting 
their lips and their eyebrows blue, to pleaſe 
the greateſt brutes in the World: then 
come the Tartars, who are going very de- 
voutly on a pilgrimage to their grand prieſt, 
who never ſtirs out from an obſcure place, 
which is only enlightened by lamps, the 
light of which they adore ; then come the 
fine Circaffians, who think nothing of 
granting all to the firſt comer, except that 
which they believe belongs eſſentially to 
their huſbands : then come the inhabitants 
of Little Tartary, who are going to ſteal 
wives for the Turks and Perfans : at laſt, 
come our countrymen, who may perhaps, 
in ſome things, be as ridiculous as any of 
them. 

It is pleaſant enough, ſaid the Marchio- 
neſs, to imagine, that which you have juſt 
been ſaying ; but, if we were to ſee all 
this above, I would have the liberty of 
haſtening or ſtopping the motion of the 
Earth, according as objects pleaſed me 
more or leſs ; and, I'll aſſure you, I would 
make thoſe paſs very ſwiftly, who are em- 
barraſſing themſelves in Politics, or eating 
their priſoners : but, there are others, I 
ſhould have the curioſity to retard; as for 
inſtance, the fine Circafians, who have a 
cuſtom ſo particular. But here ariſes to me 
a difficulty of moment : If the Earth turns 
round, we change the air every moment, 

| and 
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and always: breathe that of another coun- 
try. Madam, replied I, the air * which 
ſurrounds the Earth, only extends itſelf 


juſt to a certain height, perhaps to about 


twenty leagues, it follows us, and turns 
with us. You have often ſeen the work 
of ſilk- worms, or the ſhells that thoſe little 
animals labour with ſo much art to make, 
in order to impriſon themſelves in it: they 
are made with very ſtrong filk, cloſely 
work'd ; but they are covered with a ſort 
of down, which is very light and ſoft. In 
this manner is the Earth made, which is 
folid enough; but is covered from its ſur- 
face to the height of about twenty leagues, 
at moſt, with a kind of down, which is 
the air, and all the ſhell of this filk-worm 
turns at the ſame time: above the air is a 
celeſtial matter, incomparably more pure, 
more ſubtle, and more agitated than this. 

Vou repreſent the Eartb to me under 
very deſpicable ideas, ſaid the Marchioneſs : 
Is it upon this ſhell of a filk-worm, that 
ſuch greatlabours are performed, ſuch great 
wars carried on; and, that there reigns on 


This is a very curious ſubject, which I have, in the Ad- 
ditions to the Fifth Evening, been very prolix on, as I 
think it not only uſeful, but very entertainining; for many 
things, which appear ſtrange, may be explained, from a 
knowledge of its properties ; together with fire, heat, light, 
Sc. which, for the ſame reaſons, I have, in the Additions 
to the Fourth Evening treated on. 


all 
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all ſides fo great an agitation. Yes, an- 
ſwered I, and, during this time, Nature, 
who enters not into a knowledge of theſe 
little particular motions, carries us all toge- 
ther in one general motion, and plays with 
the little bowl. | 

It ſeems to me, replied ſhe, that it is 
ridiculous to be upon a thing which turns, 
and to torment one's {elf ſo much: but the 
misfortune is, that we are not aſſured that 
it turns; for, in fact, not any thing to 
me appears to move; and, from the many 
precautions taken to prevent the perceiving 
the motion of the Earth, I ſuſpect it. Is 
it poſſible, that it would not leave ſome 
little ſenſible mark, by which we might 
know the certainty of it *? 

The moſt natural motions, anſwered J, 
and the moſt commdn, are thoſe which 
make themſelves underſtood the leaſt : this 
is true even in Moral Philoſophy. The 
motion of ſelf-love is ſo natural to us, that 
we often perceive it not, but believe we 
att by very different principles, when it is 
that only actuates us. Ah! you moralize, 


This is taken proper notice of hereafter, both by the 
Author, and in the Additions, as the Tranſlator would not 
willingly- omit-any thing, which requires either explanation 
or confirmation; and would have added more, even to thoſe 
Additions he has made, but the length of what is already 


added, would not permit it ; however, as an eqvivalent, 
references are made, 


D ſaid 


moralize, ſaid ſhe : when we are ſpeaking 
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of Aſtronomy, this is widely deviating. 
Let us retire, here is ſufficient for the 
firſt time : to-morrow we will return here, 
you with your ſyſtems, and I with my ig- 
norance. | 
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FIRST EVENING. 


T is proper to obſerve, at firſt, that the 
Author ſeems to uſe the terms World, 
and Univerſe, in the ſame ſenſe. 

GRAVESANDE, in his Elements of Na- 
tural Philoſophy (tranſlated by DESAG u- 
LIERS, and, from which Work, many of 
theſe Additions are taken) gives the fol- 
lowing definition of the term Unrverſe : 
Natural things are all bodies; and, the A 
ſemblage or Syſtem of them all, is called the 


Univerſe. 


The term World is, in general, uſed in 
the ſame ſenſe ; though ſometimes, in this 
Work, the term Univerſe, may be intended 
only to ſignify our ſyſtem of the Sun, the 
fix large Planets, and the ten Satellites; and 
the term World, to fignify only this Globe 
we inhabit. 

The intent of FoNTENELLE is, doubt- 
leſs, to inſtruct, and likewiſe to give the 
Reader a more juſt idea of the immenſe 
power, wiſdom, and goodneſs of the Deity, 

D 2 the 


| 
| 
U 
| 


jet. 


Planet, or diſtant Star; and, in great part 


| ſcopes : the Sun itſelf dwindles into a Star; 
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the great Author of Nature, than is generally 
found amongſt mankind: for this reaſon, it 
will not be improper here to ſubjoin, what 
Mr. Mac Laukin ſays on the ſame ſub- 


We can perceive no bounds of the vaſt 
expanſe in which natural cauſes operate ; 
nor can we fix any border, or termination 
of the Univerſe; and, we are equally at a 
loſs to trace things to their elements, and to 
diſcover the limits which incloſe the ſubdi- 
viſions of matter. The objects, which we 
commonly call great, vaniſh when we con- 
template the vaſt body of the Earth the 
terraqueous globe itſelf is ſoon loſt in the 
Solar Syſtem, being, in ſome parts, ſeen as a 


of the Syſtem unknown, or viſible only at 
rare times to vigilant obſervers, aſſiſted, per- 
haps, with inſtruments, like our tele- 


Saturn's vaſt orbit, and the orbits of all 
the Comets, croud into a point, when 
viewed from numberleſs places between the 
Earth and the neareſt Fixed Stars. Other 
Suns illuminate other Syſtems, where our 
Sun's rays are unperceived: but all theſe alſo 
are ſwallowed up in the vaſt expanſe of the 
UNIVERSE: even all the Syſtems of the 
Stars, that ſparkle in the cleareſt ſky, muſt 
poſſeſs a ſmall corner only of that ſpace 
over which ſuch Syſtems are diſperſed ; 

and, 
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and, after we have riſen ſo high, and left 
all definite meaſures ſo far behind us, we 
find ourſelves no nearer to a term, or limit; 
for all this is nothing to what may be diſ- 
played in the infinite expanſe, beyond the 
remoteſt Stars that ever have been diſco- 
vered. | 

In this view of the UNIVERSE, an auguſt 
idea ariſes in the mind, worthy of the infi- 
nite and wiſe Author of Nature, who can 
never be ſuppoſed to have created ſo many 
glorious orbs, to anſwer ſo trifling a pur- 
poſe as the twinkling to mortals by night 
now and then; beſides, that the far greater 
part of the Stars are never ſeen by us at 
all *. 

Before we proceed any farther in the 
Additions to this Work, I think it is pro- 
per to give Sir Is AAC NEewToN's Laws of 
Nature; they will ſerve as Rules to guide 
thoſe Readers by, who will think proper 
to give thdmſelves the trouble of reaſonin 


and reflecting on the ſubjects here treated 
of, 


* Vide Dictionary of Arts and Sciences publiſhed by 
Owen, Title Univerſe, 


D 3 LAW I. 
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L AW I. 


All bodies continue in their ſtate of reſt, or 
motion, uniformly in a right line, except ſo 
much as they are forced to change that ſtate 
by forces impreſſed. 


EA WW... 


The change of motion is always proportion- 
able to the moving force mpreſſed, and is 
always made according to the right line m 


which that force is impreſſed. 


wm. 


Alion is always equal, and contrary to re- 
action; that is, the actions of two bodies 
upon each other, are always equal, and in 
contrary directions x. 


The next thing I ſhall mention, for the 
ſame reaſon as the above Laws are given, is 
the explanation Sir IsaacNEwrToN gives of 
the true Principles of Nature. 

It ſeems probable to me, ſays Sir Is AAc, 
that Gop, in the beginning, formed mat- 
ter in ſolid, maſſy, hard, impenetrable, 
moveable particles; of ſuch ſizes and fi- 

* Vide NewTon's Mathematical Principles of Natural 


Philoſophy, tranſlated by AxpRE]W MoTTE, book i. p. 19. 
Alſo, vide DESsAOGULIERs, vol. 1. p. 49. 


gures, 
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gures, and with ſuch other properties, and 
in ſuch proportion to ſpace, as moſt con- 
duced to the end for which he formed them; 
and that theſe primitive particles being ſo- 
lid, are incomparably harder than any po- 
rous bodies compounded of them; even ſo 
very hard, as never to wear, or break in 
pieces; no ordinary power being able to 
divide what Gop himſelf made one in the 
firſt Creation. While the particles continue 
entire, they may compoſe bodies of one and 
the ſame nature and texture in all ages: but, 
ſhould they wear away, or break in pieces, 
the nature of things depending on them 
would be changed. Water and Eartb, com- 
poſed of old worn particles, and fragments 
of particles, would not be of the ſame na- 
ture and texture now, with Water and 
Earth, compoſed of entire particles in the 
beginning : and therefore, that Nature may 
be laſting, the changes of corporeal things 
are to be placed only in the various ſepara- 
tions, and new aſſociations and motions of 
theſe permanent particles: compound bo- 
dies being apt to break, not in the midſt of 
ſolid particles, but where thoſe particles are 
laid together, and only touch in a few 
points &. 


Sir Is Aac Nxwrox's Optics, p. 375. — Vide Va- 
RENIUs's Geography (an excellent Work) vol. i. p. 88. in 
the Notes. — Botxnaave, vol. i. p. 222, ſuppoſes, cer. 


tain corpuſcles unite into little maſſes ſo firmly cohering, that 
no power can divide them. 
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of CENTRAL Forces; the knowledge of 
"of which is proper for underſtanding the 
motions of the Heavenly Bodies. 


A Body in motion continues its mo- 
tion in a right line, and does not re- 
cede: from it, unleſs a new impulſe acts up- 
on it: after ſuch an impulſe, the motion is 
compound, and ſo from the two, there 
ariſes a third motion in a right line alſo: if 
therefore, a body is moved in a curve, it re- 
ceives a new impulſe every moment; for a 
curve cannot be reduced to right lines, un- 
leſs you conceive it divided into parts infi- 
nitely ſmall: we have an example of that 
motion in the projection of heavy bodies, 
and another in all motions round a point 
as à centre. i 
Va body, that is continually driven to- 
wards a centre, be projected in a line that 
does not go through that centre, it will de- 
ſeribe a curve; and, in all the points of it, it 
*endeavours to recede from that curve, accord- 
ing to the direction of a curvature ; that is, 
Sa tangent to the curve; ſo that, if the 
force driving towards the centre, ſhould 
immediately ceaſe to act, the body would 
continue its motion in a right line along 
the tangent. - 


A ſtone 
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A ſtone whirl'd round in a ſling, deſcribes 


a curve, becauſe the fling does, every mo- 
ment, as it were, draw it back towards the 
hand; but, if you let the ſtone go, it will 
fly out in the tangent of the curve. 


DEFINITION I. 


The force with which a body, in the cafe 
above-mentioned, endeavours to fly from the 
centre ; ſuch as the force by which the ſling 
in motion is ſtretched, i called a Centri- 
tugal Force. 


* 


DEFINITION II. 


But the force, by which a body is dratmom or 
impelled towards that centre, is called, a Cen- 
tripetal Force. 


DEFINITION III. 


Theſe forces are, by a common name. 
called Central Forces. 

In all caſes, the Centrifugal and Centripetal 
F orces are equal to one another; for they act 
1 contrary directions, and deſtroy one ano- 
ther. 

The whirl'd fling is equally ſtretched 
both ways, and the ſtone endeavours to re- 
cede from the hand with as much force as 
it is drawn towards it. 


Central 
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Central Forces are of great uſe in Na- 
tural Philoſophy ; for all the Planets move 
in orbits, and moſt of them, if not all, 
turn upon their axes. 

When a body moves about a centre, if, in 
ie motion, it comes nearer to the centre, its 
motion is accelerated; but, on the contrary, 
retarded, if it recedes from the centre. 

A body that 1s retamed in a curve, by a 
force tending towards a centre, is ſaid to de- 


ſecribe round that centre, areas proportionable 


to the times. 

The inverſe propoſition is alſo demon- 
ſtrated; namely, That a body, which ts 
moved in any curve m a plane, and deſcribes 
about any point, areas proportionable to the 


times, is turned out of the right line, and © 


urged by a force tending to that point. 

The greater the quantity of matter in any 
body is, the greater is its Centrifugal Force; 
which ariſes from a greater quantiy of mo- 
_ t10n. 


DEFINITION IV. 


The periodical time, ic the time in which 

a body, going round the centre, performs one 
whole revolution; that is, if it deſcribes a 
curve that returns into itſelf, the time 
elapſed. between its departure from, and 
return to a point: if the curve does not 
return into itſelf, inſtead of a point, we 
muſt take a line paſſing through its * 
The 
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The periodical time depends upon the 
celerity of the body; and therefore, in 
comparing Central Forces, it muſt be taken 
for the velocity. 

When the periodical times are equal, and the 
diſtances from the centre are alſo equal ; the 


Central Forces are as the quantities of matter 
in the revolving bodies. 


Theſe are ſufficient for our purpoſe ; 
thoſe who deſire to ſee more on this ſub- 
ject, we refer to DESAGULIERs's Grav. on 
Central Forces, vol. I. book i. chap. 25.“ 

With the addition of one Law more to 
thoſe three of Sir Isaac NewrToN's already 
laid down, the motions of the Heavenly 
Bodies are explained. 4 

Theſe Laws ſhew how that vaſt machine 
the Planetary Syſtem, is governed. 

The Law to be added to the reſt is this: 
bodies are mutually heavy (or gravitate) 
towards each other ; this gravity 1s propor- 
tional to the quantity of matter; at unequal 
diſtances it is inverſely as the ſquare of the 
diſtance; that is, all bodies mutually at- 
tract, or tend towards each other, with the 
torce which belongs to each particle of 
matter acting upon each particle; and the 
force with which a body acts upon others, 


* Sir Isaac Newron, in his Principia, already referred 
to, book 1. treats largely of theſe Forces ; but I thought it 
more proper to refer a young beginner to DES AG ULIEAsõ firſt, 
that being a very good Introduction to Nx wTOx 's Philoſophy. 
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name near the Earth's ſurface. 


traction; we mean the ſame effect by theſe 
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is compounded of the joint forces of all the 
particles of which the body conſiſts; fo 
this force increaſes in the ſame proportion 
as the quantity of matter, and is unchange- 
able in every particle; it is always the 
ſame at the ſame diſtance ; but the diſtance 
increaſing, the force decreaſes, as the ſquare 
of the diſtance increaſes. 

We call this force, Gravity, when we con- 
fader a body, which of itfelf tends towards 
enother ; becauſe this force is called by this 


But, when we conſider a body towards 
which another tends, we call this force At- 


names, and nothing but the effect; for, 
finge all gravity is reciprocal, it is the ſame 
to ſay, all bodies gravitate mutually to- 
wards one another, as, that bodies mutu- 
ally attract one another, or mutually tend 
towards each other. 4 
We look upon this effect as a Law of Na- 
ture, becauſe it is conſtant, and its cauſes Þ 
are unknown to us, and cannot be deduced 
from laws that are known, as we ſhall here- 
after ſhew : now, that there is ſuch a gra- 
vity, is to be proved from phenomena. 
All the Primary Planets are kept in their 
orbits by forces, which tend towards the 
centre of the Sun; therefore there is a force 
by which the Planets are carried towards 
the Sun, and whereby the Syn tends reci- 
| procally 
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procally towards each of them; that is, e 
Sun and Planets gravitate mutually towards 
each other. 

After the ſame manner, it is plain, that 
the Satellites of Jupiter and Saturn gravi- 
tate towards each other; as alſo, that the Sa- 
zellites of Saturn gravitate towards their pri- 
mary Planet, and that towards them. 

The Moon and the Earth alſo gravitate 
I Zownrds each other. , 
| All the ſecondary Planets gravitate to- 
= wards the Sun; for they are all carried by 
a regular motion about their primary Pla- 
3 nets, as if the primary Planets were at reſt; 


: MY whence it is plain, that they are carried 
„about by the common motion with the 
primary Planets; that is, that the ſame 
force, by which the primary Planets are, 


every moment, carried towards the Sun, 
acts upon the ſecondary ones; and, that they 
are carried towards the Sun with the ſame 


- celerity as the primary Planets ; even the ir- 
$ MF regularities of the ſecondary Planets, which 
1 BY are fo ſmall as only to be ſenſible, with 
reſpect to the Moon, confirm this gravity of 
the ſecondary Planets towards the Sun ; for 


all the irregularities are cauſed by thechange 
of the Moon's gravity towards the Sun at a 
different diſtance; and, becauſe the lines, 
in which the Earth and Moon tend towards 
the Sun, are not altogether parallel. 


From 
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From the gravity of the ſecondary Pla- 
nets towards the Sun, it follows that he 
Sun gravitates towards them. 

In reſpe& of the gravitation of the pri- 
mary Planets towards one another, Aſtro- 
nomers have obſerved, that Saturn changes 
its way when it is neareſt to Jupiter, which 
is far the greateſt of all the Planets; fo 
that, it is plain, from immediate obſerva- 
tions, that Jupiter and Saturn gravitate 
towards each other. 

Jupiter alſo, in this caſe, as FLAMSTEAD 
has obſerved, diſturbs the motion of the 
Satellites of Saturn, attracting them a little 
to itſelf ; which proves, that theſe Satel- 
lites gravitate towards Jupiter, and Jupiter 
towards them. From all which conſidera- 
tions compared together, it follows, that 
the ſeventeen bodies, of which the Plane- 
tary Syſtem is made up, mutually gravi- 
tate towards each other ; although no im- 
mediate obſervations can be made concern- 
ing the gravitation of each particular one 
towards the reſt. 

The ſecond part of the Law is, that 
gravity 18 proportionable to the quantity of 
matter; that is, that all the particles of 
matter gravitate towards each other ; and 
therefore, that the Law of gravity is uni- 
verſal, and that every body acts upon al} 


other bodies; which is deduced from phe- 
nomena. 


The 
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The third part of the Law is, that gra- 


vity decreaſes when the diſtance increaſes, 
and is inverſely as the ſquare of the diſ- 


tances; which alſo follows from phenomena. 


For a full and learned explanation of the 
ſecond and third parts of the laſt Law, 
Vide DESAGULIERsS's Grav. vol. ii. book 
4. chap. 11. what is here mentioned being 
ſufficient for our preſent purpoſe. 

The following inſtances of the general power 
of attraction are taken from DITTON on 
Fluide, p. 65, &c. viz. 

The retention and revolution of the Hea- 
venly Bodies (Comets and Planets, both pri- 
mary and ſecondary) in their ſeveral orbits, 
thrown out with ſuch prodigious forces as they 
are, in the directions of tangents; with the 
{imple abſolute impoſſibility in Nature, of a 
body's ever deſcribing any curve line, with- 
out being held and directed by ſome power, 
which is eternally drawing it out of a re&:- 
lineal path. 

The common phenomena of the deſcent and 
gravitation of heavy bodies here upon Earth, 
their weights decreaſing both upwards and 
drwnwards from the ſurface, where it is the 
greateſt of all; and, being in bodies of all varieties 
of formsandtextures, ſtill exactiy proportional to 
the quantity of matter which they contain. 

The known and conſtant phanomena of the 
tides, or flux and reflux of the ſea, which in 
all parts of the globe, and at all ſeaſons of 


the 
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the year, do fo nicely anſwer to the ere 
Vercer of the Moon and Sun. 
The reſrattions, reflections, and incurva- 
Hons of the rays of tight, as paſſing through, 
ling on, or approaching to, the edges an 
ſurfaces of -boates ; in ſome of which caſes, by 
the wonderful bending and turning of them in 
that paſſage, a' man has even ocular demon- 
feration of the action of ſuch a power. © 
And, farther; The firong coheſion of 
the parts of matter in fohd bodies, which 
can never poſſibly be affected, by the meer 
reſt. of the particles, or their fit adjuſt- 
ment and appofition to each other, in reſpect 
of ſhape and fituation; but requires a prin- 
ceple of quite another nature and original; 
shich acting variouſly in different ſorts. and 
fates of matter, according to the different re- 
quirements of the World, and the wije gp. 
pointment of the Author of it, ſhould produce 
bi zes ſolid bodies of all degrees of conſſtency, hard 
Ci aud foft, firm and looſe, denſe and rare, rigid 
bi and flexible : and ſuch a principle is that, 
Gy which the parts of matter are drawn to one 
another; nor do I make any ſcruple to ſay, 
that this alone will fairly account for their 
coheſion into ſolids, | 
Sir IsAAc NewToN. makes uſe of the 
term attractian, as a general, indefinite 
name, , equally applicable to all actions, 
whereby bodies tend towards each other, 
whether 1 in virtue of their weight, magne- 
h tiſm, 
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tiſm, electrieity, impulſe, or any other 
more latent power; for it is not the cauſe- 
determining the bodies to approach, that 
he expreſſes by that name ; but the effect, 
i. e. the approach: the cauſe he has no re- 
gard to, till ſuch time as the effect is well 
aſcertained: 

FoxTENELLE ſeems ihclined to the Car- 
tean Philoſophy --- The intent of theſe 
Additions is to enlarge and amend. AsDes- 
CARTES's Vortexes are not approved of by 
the Learned, I think it proper, for the Rea- 
der's fake, to give what KEIL ſays on that 
ſubject in his Examination of BuRNEeT's 
Theory : which done, as I think here is 
ſufficient matter now laid down, by way of 
Introduction and Rule, I ſhall, from DE- 
SAGULIERS's Grav. give the Syſtem of the 
Univerſe, as it is now, in general, re- 
ceived among the Learned. But, to re- 
turn to Dr. KEIL, ſpeaking of DEScAR- 
TES; he ſays, DescaRTEs's whole Syſtern 
of Philoſophy, is but one continued blun- 
der, upon account of his negligence, in 
not applying Geometry and Obſervations to 
Natural Philoſophy: This, fays he, I can 
eafily prove, by ſhewing, that his Theory 
of the Vortices, upon which his Syſtem is 
grounded, is abſolutely falſe. The great 
Philoſopher of this age, the moſt ingenious 
and incomparable Mr. NrwWTON “, by his 


* Aﬀterwatds Sir Is AAc NEWTON. 
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great and deep ſkill in Geometry, has 
ſhewed, that the periodical times of all bo- 
dies, which ſwim in a Vortex, muſt be di- 
rectly as the ſquares of their diſtances from 
the centre of their Vortex. But, it is evi- 
dent from obſervations, that the Planets, 
in turning round the Sun, obſerve quite 
another ſort of a Law than this; for the 
| fquares of their periodical times, are al- 
ways as the cubes of their diſtances; and 
therefore, ſince they do not obſerve that 
Law, which of neceſſity they muſt, if they 
ſwim in a Vortex, it is a demonſtration, 
that there are no Vorticcs, in which the 
Planets are carried round the Sun. 
- Beſides, if the Earth were carried in a 
Vortex, it muſt neceſſarily move faſter when 
it is in the beginning of Virgo, whete the 
Fluid is in a narrow ſpace (and, by conſe- 
quence, moves ſo much the ſwifter,) than 
it would do when it is the beginning of P/. 
ces; and that, in the proportion of three to 
two, which is directly againſt experience 
and obſervation. 
It is impoſſible therefore upon this, 
and a great many other accounts, which 
Mr. NeEwToN has ſhewed in his principles, 
that the Earth, and the other Planets, can 


move in a Vortex; ſo that, the notion of a 
_ Vortex being ruined, the whole Carteſian 
Syſtem mult, of neceſſity, fall to the 
ground; and that World, whoſe Ori- 
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gination he pretended to have deduced 
from mechanical Principles, muſt be a wild 
chimera of his own imagination *. 

I ſhall now, as I before mentioned, from 
DesSAGULIERS's Grav. nearly in the ſame 
Author's words, give 


A general idea of the Planetary Syſtem. 


He who attentively conſiders that ſpace 
can be terminated by no bounds, will ſcarce 
be able to deny, that the ſupreme Almighty 
Intelligence has every where manifeſted the 
ſame wiſdom which he has ſhewn to the 
inhabitants of the Earth in a ſmall com- 
paſs. What I here call a ſmall compaſs, 


immenſely exceeds our comprehenſion ; yet, 


it is but ſmall, compared with infinite 


ſpace. 


Our Earth, with ſixteen other bodies (for 
we have no knowledge of any more) moves 
in a determinate ſpace; neither do theſe bo- 
dies recede from, or come nearer to one 
another, beyond their ſet bounds; and, 


their motions are performed according to 
unchangeable Laws. 


*Keit's Exam. Introd. p. 16. Alfo, vide a curious 
preface to NR wTOx's Principia, by Mr. CoTzs; alſo, the 
Principia, book ii. F. 9. and book iii. the general Schc= 
liam at the concluſion, | 
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DEFINITION I. 


*This Collection of ſeventeen Bodies, is called 
the Planetary Syſtem. 1 
The whole Art of Aſtronomy is almoſt 
employed concerning theſe alone ; and theſe 
are chiefly the Author's Subject in the latter 
part of the Work, from whence this is 
taken, as he there mentions; for, as he 
fays, the other bodies that conſtitute the 
Univerſe, are too far diſtant from us for 
their motions (if they are moved) to fall MY 
under our obſervations : of theſe only the 
lucid Bodies can be perceived by us; and 
of thoſe only the moſt remarkable ones, 
and which are leſs diſtant from us than the 
reſt, even moſt of ſuch as are ſeen by the Te- 
leſcope, are. inviſible to the naked eye. 1 


93 


* 


DEFINITION II. 


All thiefe Taſt Bodies are called Fixed glas. 
They are called Fixed; becauſe, as far 
adãs can be perceived, they keep the ſame po- 
ſition with reſpect to one another. 4 
But, as to the Planetary Syſtem, in hi: 
we have ſaid, there are ſeventeen Bodies, 
- which are all ſpherical ; one only flunes by i 
own light, the reft ore opaque, and are wii 
75 ' by the hight which they borrow from i 
That. I 
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The Sun zs that lucid Body, and far the 
greateſt of all the Planetary Syſtem ; it is 
quieſcent in the middle of it; at leaſt, is agi- 
tated by a very ſmall motion. 


DEFINITION III. 


3 The other ſixteen are called Planets. 
11 Theſe are divided into two claſſes ; ſix are 
Called the Primary Planets; ten are called 
dhe Secondary Planets. When we ſpeak 
r XR of the Planets without any diſtinction, we 
| XR always underſtand the primary ones. 

e The Primary Planets move round the Sun, 
| XX and are carried at different diſtances from 
„ it, in curves that return into themſelves. 

| A Secondary Planet revolves round. a pri- 


mary one, and accompanies it in its motion 
S round the Sun. 

The Planets, in their motions, deſcribe El- 
liptic Lines, not much different from Cir- 
cles; and all thoſe Lines are fixed; at leait, 
there is but a ſmall change to be obſerved 
in a long time in their ſituation. 

Fig. 1. An Elliptic Line is formed, if a 
thread, whoſe extremities are fixed in the 


bs BS two points F and f, is moved, remaining 
„ ſtretched; as is to be ſeen in this figure in 
ii: which the thread is repreſented at Fo, 
„ FE/, FBF. the points I/, are called the 
on WW PFoci; the Line Aa, which paſſes through 


F them, and is terminated on cach fide by 
an E 3 the 
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the circumference of the Ellipſe, is called 
the greater axis, and it is the greateſt Line 
that can be drawn in the Elliphs ; the mid- 
dle point C of the axis is the centre of the 
Ellipſe; and the er axis Da, falls per- 
pendicular through this point * the 
greater axis. | 
The orbits of all the primary Planets are in 
fuch poſetion, that one of their foci falls in 
with the centre of the Sun, let the Ellipſe 
AD, ad, repreſent the orbit of a Planet, F 
will be the centre of the Sun. 


DEFINITION IV, 


The diſtance between the centre of the Sun, 
and the centre of the orbit, is called, the Ec- 
centricity of the Planet ; as FC. 

In every revolution the Planet approaches 
ence to the Sun, and once recedes from it; 
and, at its greateſt diſtance is at à *, the 

extremity of the greateſt axis of the orbit, 
and at its leaſt diitance in the oppoſite ex- 
tremity A. 


DEFINITION V. 


That dijtance of the Planet from the Sun 
is called the mean diſtance, which ts 22 


different from the greateſt and the leaſt ; 


l The ſituation of our Farth i in Summer. 
+ In Winter, 


| this 


— 
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this diſtance, the Planet is in the extremities 
Dd of the * ſmaller axis. 


DEFINITION VI. 
The point of the orbit, in which the Planet 


is at its greateſt diſtance from the Sun, 1s 
called the Aphelium ; as a. 


DEFINITION VIL 


The point of the orbit, in which the Planet 
is at its leaſt diſtance from the Sun, is called 
the Peribelium. 


DEFINITION VIII. 
© 
Theſe points are commonly called th 


Auges, or Ap/ides. 
DEFINITION IX. 


= The line which joins the Apfides, that is, 
dhe greater axis of the orbit, zs called the 
Line of the Ap/edes. 
Every orbit is in a plane, which paſſes 
through the centre of the Sun. 


DEFINITION X, 
The plane of the orbit of the Earth is called 
the Plane of the Ecliptic. 


* Spring and Autumn, 
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This plane is to be continued every wa 
and Aſtronomers conſider the poſition of the 


planes of the other orbits wo Eren to 
this. 


DEFINITION XI 


The points in which the other orbits cut the 
plane of the Ecliptic, are called the Nodes. 


DEFINITION XI. 


The Ihe wbich'j Joins the Nodes of any orbit; 
that is, the common ſection of the plane of 
the orbit with the plane of the Ecliptic, 1 
called, the Line of Nodes. 

A Planet is not carried with an equal ce- 
lerity, in all the points of its orbit ; the leſs it 
1 diftant from the Sun, the feoifter is its mo- 
tion; and the times in which the ſeveral arcs 
of its orbit are run through, are to one ano- 
zher ay the areas formed by lines, drawn from 
the Planet to the centre of the Sun ; the arcs 
AB and AE are run through i in times, which 
are to one another as the areas of the mixed 
"Triangles. AFB, FE. In this caſe, ſhe i 
will move through the arch AB in the ſame 
compaſs of time, that ſhe did through the 
arch AE: | theſe arches are unequal, and 
nearly in a reciprocal - proportion to their 
diſtances from the centre of the Sun; and, 
becauſe of the * areas, the arch — 

muſt 


4 
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muſt be ſo much in proportion greater than 
the arch aE, as the line AF is greater than 
the line AF. This Law was firſt diſco- 
vered by KEPLER. 

All the Planets are carried the ſame way, 
and their motion in their orbits is contrary 
to that motion, which we obſerve daily in 
all the celeſtial bodies, by which, in one 


day, they feem to be carried round the 
Earth. 


DEFINITION XIII. 


A motion, ſuch as is that of the Planets in 
their orbits, is ſaid to be in conſequentia, and 
dire, | 


DEFINITION RIV. 


The contrary motion is called a motion in 
antecedentia; and ſometimes retrograde. 

The more diſtant the Planets are faom the 

Sun, be flower they move in their orbits ; 10 


that, the periodical times of the moſt diſ- 


tant ones are greater, both becauſe they 
have a greater orbit to run through, and a 
llower motion. | 


DEFINITION XV. 


The line wwhich paſſes Porough the centre 
of the Planet, and about which it moves, 
% cqiied the Axis of the Planet. 

The 
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The Planets, at leaſt moſt of them, and 
the Sun itſelf, move round their axes : there 
are two; of which in this reſpect, A- 
ſtronomers have been able to make no 
obſervations, but which in all probability, 
have this motion, which are Mercury and 
Saturn. 

- This motion agrees, or conſpires with the 
motions of the Planets in their orbits ; that 
is, it is zu conſequentia. 

The axes themſelves are moved by a paral. 
fel motion; ſo that, all the points of the axis 
of a Planet deſcribe equal and ſimilar 
lines. 


DEFINITION XVI 


The axtremities of the axis are called the 
Poles of the Planet. 

Fig. 2. Aſtronomers compare together 
accurately enough the diſtances of the Pla- 
nets from the Sun, to give us an idea of the 
whole Syſtem. The dimenſions of the or- 
bits are repreſented in this Scheme, in 
which the points NN ſhew the Nodes of 
each orbit. 

Nevertheleſs, we cannot compare the di- 
menſions of this Syſtem with any that we know 
on the ſurface of the Earth; for no Aſtrono- 
mers will aſſert, that the obſervations made 


concerning ſuch a compariſon are free from 
Errors, | 
But, 
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But, that the ſeveral parts of the Syſtem 
may be compared together, we ſuppole the 
mean diſtance of the Earth from the Sun 
divided into 1000 equal parts, which we 
make uſe of in meaſuring the other diſ- 
tances. | 

The Sun ©, as was ſaid before, is agi- 
tated by a ſmall motion in the middle of the 
Syſtem ; it moves round its axis in the 
ſpace of 25 days; and its axis is inclined 
to the plane of the Ecliptic, making an 
angle of 87 degrees 30 minutes. | 

Mercury x is the leaſt diſtant from the 
Sun of any of the Planets; its mean diſ- 
tance from the Sun is 387, its eccentricity 
80; the inclination of its orbit, that is, the 
angle formed by the plane of its orbit with 
the plane of the Ecliptic, is 6 degrees, 52 
minutes ; it performs its revolution round 
the Sun in 87 days, 23 hours, 

The next is Venus 2, whoſe diſtance from 
the Sun is 723, its eccentricity 5; the in- 
clination of its orbit 3 degrees 23 minutes; 
it performs its periodical motion in 224 
days, 17 hours; and its motion round its 
axis is performed in 24 hours. 

The third Planet, in order from the Sun, 
is our Earth © ; its mean diſtance from the 
Sun 181000, its eccentricity 169; it is moved 
in the plane of the Ecliptic, its periodical 
time is 365 days, 5 hours, 51 minutes; 


aud 
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and the motion about its axis is performed 
in 23 hours 56 minutes, 4 ſeconds : its axis 
makes an angle with the plane of the E- 
cliptic of 66 degrees 31 minutes. 

The mean diſtance of Mars 4 from the 
Sun is 1524 its eccentricity 141, the in- 
clination of its orbit 1 degree 52 minutes; 
its periodical time 686 days, 23 hours; 
its revolution about its axis is performed in 
24 hours, 40 minutes. 

Jupiter u, the biggeſt of all the Planets, 
is diſtant from the Sun at a mean diſtance 
5201; its eccentricity 250 ; the inclination 
of its orbit 1 degree, 20 minutes; the perio- 
dical time 4332 days, 12 hours; and its 
revolution about its axis is 9 hours and 56 
minutes. 

The mean diſtance of Saturn h, the moſt 

diſtant Planet from the Sun is 9538; its 
eccentricity 547 ; the inclination of its or- 
bit 2 degrees, 30 minutes; the periodical 
time 10759 days, 7 hours; it is en- 
compaſſed with a ring, which does not 
touch the Planet, but never leaves it : this 
ring is not viſible without a teleſcope. 
The mean diſtance being given, if you 
add the eccentricity, you will have the 
greateſt diſtance; but, if you ſubſtract the 
eccentricity . the mean diſtance, you 
will have the leaſt diſtance. 

The three Planets, Mars, Fupiter, and 
Laturn, which are more diſtant from the 
Sun 
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Fun than the Earth, are called the ſuperiar 
Planets ; Venus and Mercury are called the 
inferior Planets. 
Of the primary Planets, three are accom- 
panied by ſecondary ones: 

Five Planets, called Satellites; move 
about Saturn; four about Jupiter; one 
about the Earth ſvig. the Moon. 

The ſecondary Planets, except the Moon, 
are not viſible to the naked Eye. 

The Satellites, by lines drawn to the centre 
of the primary Planets, deſcribe areas about 
them, proportional to the times ; as hath been 
ſaid of the primary Planets, with reſpect 
to the centre of the Sun. | 

The Moon moves about the Earth in an el- 

if, one of whoſe foct is in the centre of the 
Earth; from which the mean diſtance of 
the Moon is 60 ſemi-diameters of the 
Earth and a half; its eccentricity is liable to 
change; the mean one is of three ſemi- 
diameters and a third ; the Plane of its 
orbit forms an angle with the plane of the 
Ecliptic of five degrees: but this inclination 
is not conſtant, or always the ſame. In the 
motian of the Moon round the Earth, neither 
the line of the Nodes, nor the line of the Ap- 
aides, is carried in a parallel motion, but the 
line of the Nodes, weſtward, or in anteceden- 
bia; the line of the Apjid:s eaſtward, or mn 
conſequentia : the firſt performs its revolu- 
tion in about nine years, the ſecond in 19: 


the 
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the periodical time of the Moons motion 
about the Earth is 27 days, and about ſeven 
hours; and it is turned about its own 
axis exactly in the ſame time. 

Fig. 3. The firſt, or inmoſt of the Sa- 
tellites of Jupiter, is diſtant from Jupiters 

centre 2; diameters of Jupiter; it is 
moved round Jupiter in one day, 18 hours, 
28 minutes. 

The diſtance of the ſecond is 4 
diameters. of Jupiter: its periodical time 
is 3 days, 13 hours, 18 minutes. 

The diſtance of the third is 73 diame- 
ters of Jupiter; its periodical time 7 days 

4 hours. 

The fourth is diſtant 12 3 diameters; it 
performs its motion in 1 16 days, 16 hours, 
5 minutes. 

Fig. 4. The firſt, or inmoſt Satellite of 
Saturn is diftant from Saturn's centre 43 of 
4 diameter of the Ring; its periodical time 
is 1 day, 21 hours, 18 minutes. 

The diſtance of the ſecond is 1 + dia- 
meter of the Ring ; its periodical time 1s 
2 days, 17 hours, 41 minutes. 

The diſtance of the third is 1 ; diameter 
* the Ring; its periodical motion is 4 
days, 13 hours, 47 minutes. 

The diſtance of the fourth is 4 diame- 
ters of the Ring ; its periodical time 15 
days, 22 hours, 41 minutes. 


The 
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The diſtance of the fifth is 12 diame- 
ters of the Ring ; its periodical time is 79 
days, 7 hours, 53 minutes. 
Concerning the motion of theſe, as alfo 
of the Satellites of Jupiter about their axes, 
we can hitherto determine nothing certain 
from Aſtronomical Obſervations. 
If we take notice of the diſtances and 
periodical times of the Planets, we ſhall 
find, that the following Rule holds good in 
our Syſtem ; wherever ſeveral bodies are 
moved round the fame point, that is, about 
the Sun, Saturn, and jupiter; / viz. ) the 
ſquares of the periodical times are to one ano- 
ther, as the cubes of the mean diſtances from 
the centre. 
Fig. 5. To give a notion of the dimen- 
fions of the bodies themſelves in our Syſ- 
tem, we have contrived the 5th Figure, in 
which all the primary Planets and Saturn's 
Ring are deſcribed according to their di- 
menſions: the Sun, whoſe magnitude ex- 
ceeds alhthe reſt, is repreſented by the great- 
eſt circle C Fig. 2. that is, the circle which 
= terminates the figure. 
= Theſe dimenſions repreſent the propor- 
| = tons of the bodies one to another, exactly 
enough, if you except the Earth; which, 
for the reaſon already mentioned / Definit. 
16.) cannot be fo compared with the other 
bodies, as to leave no room to doubt what 
proportion it bears to them. 
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Let the Earth's diameter may be meaſured; 
and contains 3.400, 669 perches; each of 
which is equal to 12 Rhynland feet: but, 
although the diameters of the other Planets 
may be compared together, and with the 
Fun s diameter, yet it cannot be determined 
how many feet they contain, till after ob- 
ſerxvations ſhall be made at a proper time 
hereafter. 
Of the bodies that make up the Planc- 
Syitem; the Moon only can be compared 
to the Earth; the Earth's diameter being 
to the diameter of the Moon, as 40 to 11. 
The other ſecondary Planets are not mea- 
ſured by Aſtronomers; but it cannot be 
_ doubted, but that ſome of them are bigger 
than the Earth. | 
Beſides the bodies FOE mentioned, 
there. are others in the Planetary Syſtem, 
which are viſible for a time, as they come 
near the Sun, and then recede from it, and 
become inviſible; they are called Comet, 
they appear moſt communty with tails, and the il 
tail is always turned from the Sun: in their i 
motion they deſcribe areas by lines drawn to e 
centre of the Sun proportional to the times, as 
hath been ſaid of the Planets: Y 
A to Comets, it is probable, that they | 
move in elliptic orbits that are very eccentric; 1 
ſo that they are inviſible, when they are in / 
that part of the orbit which is moſt ſtan 3 
from t the Sum; which is deduced from the 
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periods of ſome of them that have been ob- 
ſerved to be pretty regular; and, it is plain 
from obſervations, that ſome have deſcribed 
in their motion; portions of very eccentric 
Ellipſes, in one of whoſe foct was the centre 
of” the Sun. 
I think this is ſufficient to give the Rea- 
der a very juſt idea of the planetary Syſtem. 
I ſhall now mention the diurnal motion of 
the Earth, and her annual revolution, and 
that in as conciſe a manner as I can; for I 
am here too much confined to expatiate 
largely, nor is there occaſion for it in a 
work of this kind. 

The diurnal motion is that whereby the 
Earth turns round herſelf, as FONTENELLE 
expreſſes it, or upon her own axis in 24. 
hours, and thereby gives to the inhabitants 
day and night. It is agreeable to reaſon, 
that the Earth ſhould revolve about its axis, 
to account for the appearance of ſuch a . 
vaſt number of ſtars, which ſeem to per- 
form their revolutions round the Earth 
in twenty-four hours; for the motion of 
theſe ſtars, were it real, would be incre- 
dibly ſwift, and beyond all imagination ; 
becauſe their diſtance; in reſpe& of us, is 
almoſt infinite, and the orbit they have to 
run round, ſo prodigiouſly great, that they 
mult move at leaſt 100,000 miles in a mi- 
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Before we peak of the annual revolution 
of the Barth, it will be proper to obſerve, 
that the Fixed Stars being the moſt re- 
mote of all the celeleſtial lights, and ap- 
pearing to us as placed in one concave 
ſphere ; hence it is uſual to denote the Place 
of any of the intermediate celeſtial lights, 
by afligning what part of the ſphere of 
the Fixed Stars they appear to us to be 7, 
or more properly under. And, according- B* 
ly, it is uſual to diſtinguiſh that tract of 
the ſphere of the Fixed Stars, under which 
all the Planets do move; by the Aſteriſms, 
or Conſtellations that lie in that tract ; 
which, being fancied to reprefent ſeveral 
things, are therefore called Stgns; and, 
becauſe the things repreſented by them, 
are, moft of them, Zodia, or animals; 
hence all this tract is ſtiled the Zodiac. Now 
the Orbit, wherein the Earth performs its 
annual period (and which the Sun feems to 
move round every year) runs under the 
very middle of the Zodiac; whence this 
middle part of the Zodiac is of ſpecial note 
in Afronomy, and is therefore diſtinguiſhed 
by a pecuhar name, being called the Ec. 

It, as well as the whole Zodiac, is di- 
vided into twelve parts, diſtin guiſhed 10 9 
%, t E 1 
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the name of the Conſtellation, or'Sign, to 
which each part was formerly aſſigned. 
The names of theſe ſigns, together with 


the characters whereby they are denoted in 
ſhort, are as follows, viz. 


Mins 25 n = N * 
Aries, Taurus, Gemini, Cancer, Leo, Virgo, 

r 2 
Libra, Scorpio, Sagittarus, Capricornus, Aquarius, Piſces. 


The Sun is longer in going through. the 
ſix firſt ſigns than the fix laſt ; the differ- 
ence is about nine days. nal Fo 

_ Loſthy, it ſeems proper here to obſerve, 
that the Planets do not move in Orbits, 
which exactly run one over the other, or 
are all contained in the ſame plane ; but 
their Orbits do all croſs one another, ac- 
cording. to ſeveral degrees of inclination ; 
or, which is the ſame, the planes of their 
orbits are variouſly inclined one to the other. 
Now the Earth, being that planetary body 
we live on, hence the plane of the or6:t of 
the Earth is taken by Aſtronomers for the 
ſtandard ; and the inclination of the planes 
of the Orbits of the other planets, is reck- 
oned greater or leſs, as the ſaid planes in- 
cline more or leſs in reſpect to the plane of 
the Earth Orbit, or (which comes to the 
lame) to the plane of the Ecliptic. The 
two points, wherein the Orbit of, any pla- 
net croſſes the Ecliptic, are called the 
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Nedes of that Planet. And thus much for 
the Syſtem of the World, and ſuch parti- 
culars as relate to it in general *. 
Among other proofs of the Copernican 
Syſtem are the following / viz. } If the Earth 
does not move round the Sun the Sun muſt 
move, with the Moon, round the Earth. 
Now, the diſtance of the Sun, to that of 
the Moon, being as 10,000 to 46, and the 
Moon's period being leſs than 28 days, the 
Sun's period would be found no leſs than 
242 years whereas, in fact, it is but one 
r. 
The Sun is the fountain of light and 
heat, which it irradiates through all the 
Syſtem; and, therefore, it ought to be 
placed in the centre, ſo that the Planets 
may, at all times, have it in an uniform 
and equable manner. | 
For, if the Earth be in the centre, and 
the Sun and Planets revolve about it, the 
Planets would then, like the Comets, be 
ſcorched with heat, when neareſt the Sun, 


and frozen with cold in their Aphelia, or -r 


greateſt diſtance, which is not to be ſup- 
poſed. 75 


| 1 


If the San be placed in the centre of the 


Syſtem, we have then the rational hypo- 
theſis of the Planets being all moved about 
the Sun, by the univerſal Law, or power 


* See Wells's Aſtronomy. 


1 4 
_ 
> 4 
0 6 
* 
1 


FIRST EVENING... 69 


of Gravity, ariſing from his vaſt body, and 
every thing will anſwer to the Laws of cir- 
cular motion and central forces; but other- 
wiſe, we are wholly in the dark, and know 
nothing of the laws and operations of Na- 
ture. 

This may be demonſtrated ; but, as I 
cannot here add the many reaſons and de- 
monſtrative proofs that may be given, and 
which there is not any occaſion to mention 
here, I ſhall beg leave to refer the Curious 
to the Dictionary of Arts and Sciences, pub- 
liſhed by Mr. Owen at Temple-Bar, 
where, under the title Copernican Syſtem, 
the Reader will find ſufficient to prove this 
beautiful Syſtem, if any doubt remains af- 
ter reading this Work. 


Of the Phænomena {commonly aſcribed to 
the ſeemmg annual motion of the Sun, but 
rather depending on the real annual motion 
of the Earth. 


The Sun is the principal light of that Syſ- 
tem of the World, wherein we are placed. 
The Phenomena of the Sun, which are 
vulgarly aſcribed to the ſeeming annual mo- 
tion of the Sun, may be ſolved by the an- 
nual motion of the Earth: In order where- 
unto, it is firſt to be ſhewn, that the an- 
nual motion of the Earth will cauſe the 
Sun to appear to us, as if it had ſuch an 
3 ennual 
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annual motion, though it really has no 
ſach motion. And this is illuſtrated, Fg. 
6; where the Sur is in the centre: the 
circle next round it denotes the Orbit of the 
Earth, or that circular line which the cen- 
tre of the Earth deſcribes by its annual mo- 
tion; the outermoſt circle denotes the E- 
eliptic, diſtinguiſhed into its twelve parts or 
figns. Now, ſuppoſing the Earth to be 
at A, the Sun will appear to us to be at a, 
and ſuppoſing the Earth to move from A to 
B, and ſo to C, the Sun will thereby ap- 
pear to us to move from & to m, and 
thence to 1. And, in like manner, by 
the Earth's motion along the reſt of its own 
Orbit till it comes to A again, the Sun 
will ſeem to us to move along the reſt of 
the Ecliplic till it comes to = again. It is 
evident then, that, ſuppoſing the Earth to 
move, as has been here deſcribed, the Sun, 
though it really ſtands ſtill, will ſeem to 
have the ſame annual motion along the 
Echptic, as it would have, if it really moved 
fo, and the Earth ſtood ſtill. | 
Only it is remarkable, that whereas we 
commonly ſay, the Sun is in Aries, when it 
is between us and Aries (and fo of any other 
ſign,) if we would ſpeak properly, and 
agreeable to the natural cauſe of this, and 
ſuch like Phenomena, we ſhould ſay, that 
the Earth is then in Libra; for as much as 
the Earth, in its real motion, is always 
= | In 
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in the point of the Echpic oppoſite to that 
wherein the Sun appears to be. 

Having ſhewn, that the annual motion 
of the Earth along the Ecliptic, will make 
the Sun appear to us, as if it had ſuch an 
annual motion; I proceed now to ſhew, 
how the variety of days and nights, as to 
their length, and the various ſeaſons of the 
year, (all commonly aſcribed to the ſeem- 
ing annual motion of the Sun,) may be ſolved 
by the annual motion of the Earth. And 
this is illuſtrated, Fig. 7. for the clearer un- 
derſtanding whereof there are to be pre- 
miſed the following particulars. Enoch 
As the axis of the Earth (and fo of the 
Sun, or any other celeſtial body) is the very 
mid-line of it, which conſequently paſtes 
through its center, and is repreſented, Fig. 
7, (where the circle AQBE repreſents the 
Earth by the right line AB; ſo the two 
ends of any axis are called its Poles, and con- 
ſequently, the two ends of the axis of the 
Earth are called the Poles of the Earth; 
which always pointing one Northwards, 
the other Southwards ; hence the former is 
called the North Pole, and is denoted, Fg. 
7, by B; the latter is called the South 
Pole, and is denoted by. A. Between theſe 
Poles, each point of the Earth, by its diut- 
nal revolution, does deſcribe a circle; of 
Which that, which is in the very middle 
between the Poles, and is the greateſt, is 
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called the Equinoctial, or Equator, (denoted 
Fig. 7, by EQ,) becauſe when the Sun is 
in the plane of this Eguinoctial circle, it is 
equal day and night all over the world. And 
did this circle exactly anſwer to, or run a- 
long under the Ecliptic there would be equal 
day and night throughout the year all over 
the world. But the Equator crofling the Eclip- 
tic, hence it is equal day and night only twice 
in the year, namely, when the Sun appears in 
one of thoſe two points of the Ecliptic, where 
the Eguator croſſes it, viz. in the firſt de- 
gree of Aries, and the firſt of Libra; which 
are therefore called the two Equino&ia! . 
Points; and the times of the year anſwer- | 
ing thereto, the two Equinoxes, one the 
Vernal, the other the Autumnal. Among 
the other circles, which the ſeveral points 
of the Earth, by its Diurnal Revolution, de- 
{cribe between the two poles of the Earth, 
and which are all parallel to the Equator, 
there are four more remarkable, the two 
Tropics, and the two Polar circles. The 
two T; 4. iy are thoſe circles on the Earth, | 
which the Sun ſeems to go directly over, 
When it is at its greateſt Declination, or di- 
ſtance from the Equator, either Northward 
or Southward: whence one is called the 
Northern Tropic, the other the Southern. 
And becauſe when the Sun appears to 
move vertically over the Northern Tropic, 
he appears alſo to be in the beginning of 
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Cancer; hence the ſaid Tropic is frequently 
ſtiled, the Tropic of Cancer: and, for the 
like reaſon, the Southern is otherwiſe ſtiled, 
the 7 ropic of Capricorn. The reaſon why 
theſe circles are called Tropics, is becauſe 
the Sun, appearing then at his greateſt 
reſpective (Northern or Southern) declina- 
tion, or diſtance from the Equator, begins 
from thence preſently to turn back again to- 
wards the Equator. And, becauſe the Sun, 
in the firſt degree of Cancer and Capricorn, 
does, as it were, make a ſtand, going nei- 
ther Northward nor Southward farther 
from the Equator ; hence theſe two points 
of the Echptic are called the two Soſſtitial 
Points ; and theſe two times of the year 
are called the two So/izces, one the Sum- 
mer the other the Vinter. The Tropic 
of Cancer is repreſented, Fig. 7, by the cir- 
cular line TC; the Tropic of Capricorn by 
MN. The two Polar Circles, are ſo call- 
ed, either as being near to the two Poles of 
the Eguator, or becauſe they on the Earth 
anſwer to thoſe circles in the Heavens, 
which the Poles of the Echptic ſeem to de- 
{cribe by the apparent Diurnal motion of 
the Heavens, Hence theſe Polar circles 
are juſt as far diſtant from their reſpective 
Poles of the Equino&tal, as are the Tropics 
from the Eguinoctial, vis. 23 degrees and a 
half; this being the meaſure of the angle, 
which the planes of the Equator and Eclip- 
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tie make by their mutual inclination. Theſe 
Polar circles do bound thoſe tracts of the 
Earth, where it is day or night, during 
more or fewer whole diurnal Revolutions of 
the Earth, or for 24 hours and upwards, 
together. Of theſe Polar circles, one is 
termed the Arctic, or Northern Polar cir- 
cle, as being nigh the Arctic, or North Pole 
of the Equator ; and the other, for the like 
reaſon, is termed the Antarctic, or Southern 
Polar circle. The former is denoted, Fig. 
7, by the circular line KL, the latter by 
FG. It only remains to obſerve, that the 
Sun (or any other celeſtial light) will appear 
to be vertical to that point of the Earth, 
where a right line drawn from the centre of 
the Sun (or otherceleſtial light) tothe centre 
of the Earth, croſſes the fitface of the Earth. 
Thus, Fig. 7, when the Earth is in the 
beginning of Capricorn, or at , the Sun 
will appear to be vertical to the Northern 
Terreſtrial Tropic, or TC; becauſe a right 
line, drawn from 8 to , will croſs the 
ſurface of the Earth at T. So, when the 
Earth is at r, the Sun will appear vertical 
to the Terreſtrial Equator, or EQ; becauſe 
a right line, drawn from S to 7 will croſs 
the ſurface of the Earth in a point of EQ: 
for, in this poſition of the Earth, the line 
Sr is to beconceived perpendicular to the ais 
AB. Theſe particulars being premiſed and 
apprehended, it will be eaſy to „ 
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1 how the various length of day and night, 


and the various ſeaſons of the year are pro- 
duced by the annual motion of the Earth. 
Suppoſe then, the Earth to be at =, the 


Suan, (as before obſerved, ) will appear at 7, 
and fo in one of the Equinoctial points, and 
nin the middle between the two Poles of 
BS the Earth A and B; and conſequently, 
will enlighten from Pole to Pole, that he- 
miſphere of the Earth which is oppoſite 
to it. Whence half of the Terreſtrial E- 
BS quator EQ, and of every circle parallel 
thereunto, will, at that time, be enlight- 
ened by the Sun, and half will be in the 
dark: and conſequently, every place on the 
Earth (for as much as it lies either in the 
=T Terreſtrial Equator, or ſome parallel to it) 
being carried round the axi of the Earth 
in an uniform manner by the diurnal mo- 
tion of the Eartb, will be as long in the 
light, as in the dark, f. e. the day and 
night will be then equa/ all over the 
= Earth. 


The Earth being moved by its annual 


motion from & to, the Sun appears then 
do us to be in , where is its greateſt de- 
clination Northward. And the Sun, be- 
ing in this ſituation, it is evident, that the 
rays of the Sun, which enlighten one half 
of the globe of the Earth at a time, reach 


beyond the North Pole B to L, and at the 
South Pole reach no farther than F. 


Whence 
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Whence it follows, that the tract of 
the Earth, within the North Polar | 
circle KL, at this time of the year, 
enjoys day-light throughout the whole 
Diurnal Revolution of the Earth; and, 
en the contrary, that it is continual 
night throughout the whole Diurnal Revo- 
lation of the Earth, in the tract of the 
Earth lying within the South Polar circle 
FG. It follows alſo, that the greater por- 
tions of the parallels to the Equator, which 
lie between the Equator and Northern Po- 
lar circle, have the light of the Sun; but 
the greater portions of ſuch parallels, as lie 
between the Equator and Southern Polar 
circle, have not the light of the Sun; and 
the portion of the parallel, which is, or is 
not enlightened, is ſo much the greater or 
leſſer, as the parallel is more or leſs diſtant 
from the Equator, there being exactly one 
half of the Equator always enlightened, 
and the other not. And hence it is, that 
in this poſition of the Earth in the firſt of 
Capricorn, when the Sun ſeems to be in the 
oppoſite, vi. firſt degree of Cancer, the 
days are longeſt in the Northern parts of the 
Earth, and the nights ſhorteſt, and ſo it is 
Summer there; whereas, in the Southern 
parts of the Earth, the days are then ſhort- 
eſt, and the nights longeſt, and ſo it is 
there Winter. And the longeſt day is ſo 
much the longer, as the place is more re- 

mots 
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mote from the Equator. But to ſuch as live 
on the Terreſtrial Eguator itſelf, day and night 
are now, and throughout the whole year, 
equal one to the other, for the reaſon above- 
mentioned. 

The Earth moving from to r, the 
Fun will ſeem to move from = to , and fo 
will appear in the Celeſtial Equator, and 
make day and night equal, as when the 
Earth was at the oppoſite point =, for the 
like reaſons. In like manner, the Earth, 
moving from r to , the Sun will ſeem to 
move from to , where it is in its 
greateſt Southern declination: and con- 
ſequently, at this time of the year, 
the like Phenomena will happen to the in- 
habitants of the Southern hemiſphere of 
the Earth, as happened to thoſe of the 
Northern hemiſphere, when the Earth 
was in Y; and the like Phenomena will be 
in the Northern hemiſphere, as were be- 
fore in the Southern. 

Having thus ſhewn, that the ſame Phæ- 
nomena, as to the length of day and night, 
and ſo as to the various ſeaſons of the year, 
will ariſe from the annual motion of the 
Earth round the Echptic, as from that of 
the Sun, at the four cardinal points of the 
Ecliptic, vis. the two Equinottial, and the 
two Holſtitial points; it is obvious, that the 
ſame Phenomena will likewiſe happen at 
any intermediate points of the Ecliptic, from 
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the motion of the one, as well as of the 
other, as to the increaſe or decreaſe of day, 
and night, and conſequently as to the dit- 
ference of ſeaſons. _ LY 

As the different length of day and night, 
and the different ſeaſons at different times 
of the year, are Phænomena which eſcape 
no one's obſervation, and have been already 
accounted for; ſo there are other Phæno- 
mena of the Sun, which are not ſo eaſily to 
be obſerved, and therefore are taken notice 
of only by the 110re curious in theſe mat- 
ters. Such is the different diſtance of the 
Sun from the Earth at different parts of 
the year; as alſo, its appearing of a d:fer- 
ent magnitude, and its ſeeming to move at 
a different rate. For, as the Sun's diameter 
appears leſſer about the middle of June, 
and greater about the middle of December 
ſo the Sun is more diſtant from us in our 
Summer, than in our Winter; and alſo 


ſeems to move {lower in the former than 


in the latter; inſomuch, that it takes up 
about eight days more in its ſeeming to 
paſs from the Yernal to the Autummal Equi- 
Equinox, than in its ſeeming to paſs from 
the Autumnal to the Vernal ; although, in 
both intervals of time, it ſeems to pats over 
but an equal portion of the Ecliptic, name- 
ly, juſt half. Theſe Phenomena of the 


It 15 before obſerved by DE SAGHIIE RS, that the dif- 
fe; ence is nine days. 
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gun, as they depend one on the other, fo 
may be all ſolved by the annual motion of 
the Earth, in an Elliptical orbit, round 
the Sun, placed in one of the focus's of the 
Ellipfis, as is illuſtrated, Fig. 8, where the 
circle repreſents the Ecliptic, the Ellipfes 
repreſents the orbit of the Earth, 8 the Sun 
placed in one of the focus's of the ſaid El- 
lipſis. Now, about the middle of June, 
the Sun appears to us in the beginning of 
Cancer, and conſequently, the Earth is in 
the beginning of Capricorn, and ſo at the 
point A of its Elliptical orbit; that is, at 
its Apbelium, or greateſt diſtance from the 
Sun; whence the Sun appears then leſs to 
us. About the middle of December, the 
Sum appears to us in the beginning of Ca- 


pricorn; and conſequently, the Earth is 


then in the beginning of Cancer, that is, at 


the point P of its Elliptical orbit, and ſo at 


its Perihelium, or leaſt diſtance from the 
Sun, Which therefore then appears greater 
to us. Further, as the line drawn from 
to = thro' the centre of the Sun 8, divides 
the Echptic into two halves, fo it unequally 
divides the orbit of the Earth; the greater 
ſegment whereof anſwers to the fix figns of 
the Echptic, which the Earth paſſes under 
between the Yernaland Autumnal Equinox ; 
and the leſſer ſegment anſwers to the other 
lix figns of the Echptic, which the Earth 
paſſes under between the Autummal and 
LVernal 
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Fernal Equinox : whence it comes to paſs, 
that the Zarth, taking up more time to go 
along the greater ſegment of its orb, than 
the leſſer, the Sun ſeems to take up more 
time, and conſequently, to move more 
flowly, in paſſing along the ſix ſigns of the 
Ecliptic, between the Vernal and Autumnal 
Equinox, than it does, in paſſing along the 
other fix ſigns of the Echptic between the 
Autumnal and Vernal Equinox. 

As the time of the Earth's annual mo- 
tion, from any point of the Ecliptic to the 
fame again, (as hath been before mention- 
ed,) is 365 days, 5 hours, and 51 minutes, 

ſo the time of the Earth's motion, from the 
| Pernal to the Autumnal Equinox is com- 
puted 186 days, beſides ſome odd hours 
and minutes; and, from the Autumnal 
Equinox to the Vernal, 178 days, beſides 
ſome odd hours and minutes; ſo that, the 
difference between theſe two intervals of 
time, is (as before has been obſerved) about 
nine days. 


But, there are two difficulties which are | 


to be removed : one is in reference to what 
has been faid concerning the Sun's being 
more diſtant from the Earth in Summer 
than in Winter: for, ſince the Sun is the 
fountain of heat as well as light, to the 
Earth, it may be aſked, how it comes to 
Pats, that the Sun is Hotter to us in Sum- 
mer than in Winter, if it be farther from 
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us in the former than in the latter. Now, 
this difficulty will be removed, by conſi- 
dering, that the Sun (or any other ;pncous 
body) feels more or leſs hot to us, not only 
as it is nearer, or further from us, but allo, 
as its rays come more or leſs directly to us. 
Whence, tho' the Su be farther from 8 
in Summer than in Winter, yet becautc 
its rays are much more nearly perpendicu- 
lar to us in the former than in the latter ; 
therefore, it is hotter to us in the lormer 
than in the latter ſeaſon. That the rays of 
the Sun fall more nearly perpendicular, or 
more directly upon us in the Summer than 
in Winter, is obvious to infer, from 1g. 7. 
For, when in Summer, the Earth 1s in the 
beginning of *, and conſequently, the Sun 
appears to be in the beginning of =, the 
dun is then in a perpendicular line to T, or 
the rays of the Sun then fall perpendicu- 
lacly on the Terreſtrial Tropic IC; and 
therefore, although the Earth be about 
that time in its Aphelium, or greateſt diſtance 
from the Sun, yet the Sum then feels hotteſt 
to us in theſe parts of the Earth, North of 
that Tropic. But, as the Eartb moves 
from the beginning of , towards v and 
5, ſo the perpendicular, from the Sz to 
the Earth, moves from T towards M ; to 
which laſt the Sun is exactly perpendicu- 
lar, when the Earth is in the firſt of =, or 
at the Winter Solſtice : wherefore, altho 

8 the 
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the Earth be about that time in its Perihes 
lium, or leaſt diſtance from the Sun, yet the 
dun does not then feel ſo hot tous, Becauſe it; 
rays fall moſt obliquely ; as 1s evident, by 
ſuppoſing a right line drawn from the 
Sun to the point T, in that poſition of the 
Earth at . 

The other difficulty is in reference to 
the annual motion of the Earth round its 
Orbit : for, ſuch a motion ſeems incon- 
fiſtent with the Earth's retaining always the 
fame ſituation in reſpect to the Fixed Stars, 
But, it is to be obſerved, that the circle of 
the Earth's orbit is ſo very little in reſpect 
of the ſphere of the Fixed Stars, that the 
Earth's changing its place in the ſaid orb; 
by its annual motion, makes no ſenſible 
change of the Earth's ſituation, in reſped 
of the Fixed Stars. In whatever point of 
her annual orbit the Earth 1s, its axis and 
Equator (being each every where parallel to 
to itſelf *) will, if produced, fall on the 
fame Fixed Stars as to our ſenſe, or fo far 


The Paralleli/m of the Earth's axis is thus to be un- 
derſtood: Suppoſe the Earth in any part of its orbit, then 
imagine a line drawn parallel to its avi, let that line be 
ſuppoſed to remain immoveable, and that the Earth conti- 
nues its revolution round the Sun, the axis of the Farth 
will be always parallel to the line ſo drawn at firſt, let the 
Earth be in whatever part of its orbit it will, and fo will 20. 
ways remain. There is ſome ſmall variatien, but this is 
farce perceptible iti many revolutions. 


forth 
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forth as we can diſcern by our fight ; and, 


conſequently, all the reſt of the Fixed Stars 
(for as much as they retain the {ame ſitua- 
tion among themſelves) will retain the ſame 
ſituation in reſpect of the celeſtial Equator 
and Poles; the celeſtial Equator being al- 
ways directly over the Terreſtrial, and the 
Celeſtial Poles being always directly in a 
right line with the Poles of the Earth F. 


Of the ZONES. 
The two Tropics, and the two Polar 


Circles, divide the Earth into five portions, 
which are called Zones ; of which the Tor- 
rid is that which is bounded on each fide by 
a Tropic, and was believed by the antients 
not to be habitable, by reaſon of the violent 
heats: but, our modern Travellers and 
Voyagers have difcovered this tract of the 
Earth's ſurface to be the moſt fruitful and 
delightful of all, abounding not only with 


the things that are neceſſary, but ſuch like- 


wile as conduce to the ſatisfaction and plea- 
ſure of life ; upon which account, it is very 
well ſtored with inhabitants. There are 
two cold Zones, which the Polar Circles 
comprehend : in the mzddle of the one lies 
the Arctic Pole, of the other the Antarctic; 
and, in them the cold is ſo exceſſive, that 


+ Vide WeLLs's Young Gentleman's Aſtronomy. 
G 2 they 
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they are ſcarcely habitable. Beſides theſe, 
between the Frigid and the Torrid Zone, 
on each hand, lie the two temperate ones, 
that on the North is poſſeſſed by us, the 
other our Antipodes inhabit. 

The inhabitants of the Torrid Zone are 
called Ampbiſcii, having their Meridian ſha- 
dows at different times of the year project- 
ed towards both Poles; but, when the S 
comes to be vertical to them, then they 
have no ſhadow, and are gc, or ſhadow- 
leſs; nothing that ſtands perpendicularly 
upwards, having a ſhadow at noon : we, 
who live in the temperate Zones, may be 
named Hetrocei,, having our meridian ſha- 
dow projected only towards one Pole 
throughout the whole year. But, the mi- 
ſerable people of the two Frigid Zones are 
called Periſcii, becauſe the Sun, not ſetting 
upon them, their ſhadow turns quite round 
in the ſpace of twenty-four hours *. 

To make a greater impreſſion on the 


minds of the Readers, I have here added, 


in a regular manner, the Diſtances, Peri- 
ods, Diameters, Gravities, and Qrantities 
of Matter, in thoſe of the celeſtial bo- 
dies, which have afforded means for de- 
termining the ſame, as Mr. Wuls rox has 
calculated them from the lateſt, obſcrya- 
tions, by Sir IS AAC N EWTON. 


* Sce KEII's L2Qure:, p. 212. 
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1. Diſtances. 


Mercury 32, ooo, ooo 


Venus 59,000,000 
The Earth | P. diſtant from the] $87 ooo, ooo 


Sun, Engliſh miles, 
Mars each 5280 feet — I 2 3,000,000 
Jupiter 4.2 4,000,000 
Saturn 777,000,000 
2. Periods. 

Days H. M. 
Mercury 87 23 16 
Venus 224 17 49 
The Barth Revolves about the 3 6 5 6 9 
Mars San in the ſpace of 686 23 7 
Jupiter 4332 12 20 
Saturn | 10759 7 36 

3. Diameters. 
Mercury 4240 
Venus 7906 
The Earth 7935 
Mars Contains in diameter, Engliſh 4444 
Jupiter — and: ; 81155 
Saturn 67870 
The Sur 763460 
The Moon) | 1 
: 4. Denſities, 

The Moon) 700 


The Earth 
The Sun YN Contains in denſity, . parts — | 100 


Jupiter | , 


Saturn - 


KR "7.5 
* 
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5. Gravities. 


The Moon 1 
The Earth I AGES 

ontains in Gravity, o 
The Sun quantity of 1 229600 
Jupiter 208.72 
Saturn 97.328 


. [Sunis- - - 24 Parts 
6. The weight | * | | 
of bodies on 3 | 
the ſurface of Jupiter is = = = 1.99. 


Sauen is 1.7 


the. Moon 18- - - = 0.515 
Sun ts = = = 25 Days 
7. The time of Earth is - - = I Day 
the rotation] Moon is - - - 29 Days 
about its axzs Jupiter is - - 10 Hours 
of the | Mors is = = = 241 Hl. 
Venus 1s E 23 Bl... 
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That the Moon is an inhabited Glebe. 


HE next Day, in the morning, as 

ſoon as they could gain admittance 
into the Marchioneſs's apartment, I ſent to 
enquire how ſhe had paſſed the Evening, 
and to know, if the turning of the Earth 
had prevented her from ſleeping : ſhe ſent 
for anſwer, that ſhe had been accuſ- 
tomed to this turning of the Earth; and 
that ſhe had flept as tranquilly as CopRR- 
Nicus himſelf would have done. Some 
time after, a croud of viſiters came, who 
continued with us till the Evening, accord- 
ing to a diſagreeable cuſtom which prevails 
in the country; yet we were obliged to 


them for going then, for the cuſtoms of the 


country give them a farther right of conti- 
nuing their viſit to the next day, if they had 
thought proper, and had had fo little com- 
plaiſance as to do it. In the Evening, the 
Marchioneſs and me found ourſelves at li- 
berty. We went again into the Park, and 
our Converſation immediately turned on our 

G 4 Syitems, 
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Syſtems. She had ſo well comprehended 
what I had advanced the preceding Day, 
that ſhe diſdained to ſpeak a ſecond time of 
it, and defired that I would go on to ſome- 
thing new. Very well then, ſaid I; be- 
.cauie the Sun, which is at preſent im- 
-moveable, hath ceaſed to be a Planet ; and 
that the Earth, which moves round him, 
begins to be one, you will not be ſurpriſed 
to hear, that the Moon is an Earth like this, 
and that it is inhabited. She anſwered, I 
have heard of the Moon being inhabited ; 
but I underſtood it only as a folly and a 
viſion. I anſwered, this may be one allo; 
I only take part in theſe things, as we do 
in civil wars, where the uncertainty of that 
which may happen, makes us always keep 
up a correipondehce with the oppoſite par- 
ty, and we manage with our enemies 
in the ſame manner. For me, although 1 
believe the Moon to be inhabited, I yet live 
civilly with thoſe who do not believe it, 
and I always hold myſelf in readineſs to 
ſubmit to their opinion with honour, if 
they ſhould have the better; but, until 
they gain ſome conſiderable advantage over 
us, I ſhall mention that which makes me 
incline to the opinion, that the Moon is in- 
habited. 

Suppoſe we had never had any com- 
merce between Paris and St. Dennis; and 
that a citizen of Paris, who had never gone 

| out 
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out of the city, was on the Tower of Notre- 
Dame, and ſeeing St. Dennis from afar ; we 
demand of him, if he believes SF. Dennis is 
inhabited like Paris; he will anfwer boldly 
no; for, fays he, I can eafily ſee the inha- 
bitants of Paris, but thoſe of St. Dennis I 
cannot ſee, nor have I ever heard them 
ſpeak. Suppoſe ſome one repreſented to 
him, that, in truth, when he is upon the 
towers of Notre-Dame, he could not ſee 
the inhabitants of Sf. Dennis; but the diſ- 
tance 1s the cauſe ; that every thing which 
we ſee at SF. Dennis, bears a great reſem- 
blance to what we ſee at Paris, that Sr. 
Dennis hath ſteeples, houſes, walls, &c. and 
that it may very well reſemble Paris in be- 
ing inhabited. All this does not gain any 
thing upon my citizen, he ſtill obſtinately 
inſiſts, that $f. Dennis is not inhabited, 
becauſe he cannot ſee any perſon there. Our 
St. Dennis is the Moor, and each of us is 
this citizen of Paris, who hath never 
gone out of his city. 

Ah! interrupted the Marchioneſs, you 
do us wrong, we are not ſo fooliſh as your 
citizen, becauſe he ſaw, that St. Dennis was, 
in every reſpect, like Paris, he muſt have 
loſt his ſenſes not to believe it inhabited; 
but, the Moon is not made, in every reſpect, 
like the Earth. Take care, Madam, re- 
plied I; for if we prove that the Moon is, 
in every reſpect, like the Earib, you will 

be 
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be under an obligation to believe the Moon 
inhabited. I acknowledge, anſwered ſhe, 
that I ſhall not have then any reaſon to ob- 
ject to it, and I ſee in you an air of confidence 
which makes me fear. The two motions 
of the Earth, which I had not ever before 
ſuſpected, now render me timid, as to the 
reſult of this: but however, can it be poſ- 


ſible for the Earth to be luminous like the 


Moon? for it muſt be fo, to bear a reſem- 
blance to it. Alas! Madam, replied I, to 
be luminous is not ſo great a thing as you 
imagine: it is only the Sun, in whom this 
quality is conſiderable. It is of itſelf lu- 
minous, by virtue of a particular nature 
which it hath ; but the Planets are lumi- 
nous, only becauſe they are enlightened by 
him. He ſends his light to the Moon; ſhe 
reflects it to us, and the Earth allo neceſ- 
farily reflects to the Moon the light of the 
Sun. it is not any farther from the Earth 
to the Moan than from the Moon to the 
Earth. 

But, fays the Marchioneſs, is the Earth 
as proper as the Moon for reflecting the 
light of the Sun? I ſee you always retain 
for the Moon, replied I, a kind of eſteem, 
which you know not how to give up. Light 
1s compoſed of little balls, which rebound 
from whatever is ſolid, and return obliquely; 
but they paſs thro' whatever hath apertures, 
or openings in right lines, as air or gla(s: 

{0 
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that which makes the Moon enlighten us 
is, that ſhe is a body hard and folid, which 
ſends to us theſe little balls. Now, I be- 
lieve, you will not conteſt, but that the 
Earth hath this ſame hardneſs and ſolidity; 
admire therefore what it 1s to be advanta- 
geouſly ſituated : becauſe, that the Moon is 
removed at a diſtance from us, we lee her 
as a luminous body ; and we are therefore 
ignorant, that ſhe is a great mals like the 
Earth. On the contrary, becauſe that the 
Earth hath the misfortune of being ſeen 
too near, ſhe appears to us as a great maſs, 
proper only to furniſh paſture for animals; 
and we can't perceive, that ſhe is luminous, 
unleſs we could place ourſelves at ſome diſ- 
tance from her. It is in the ſame manner, 
faid the Marchioneſs, that we are ſtruck 
with the grandeur of thoſe who are elevated 
above us; but when we paſs a thorough 
examination on things, we find the whole 
extremely alike. 

It is the ſame thing, anſwered I: we 
would judge of the whole, and we are al- 
ways in a bad point of view; we would 
judge of ourſelves, and we are too near; we 
would judge of others, and we are too far 
diſtant. We ſhould be between the Mzo7 
and the Earth, this would be the true 
place for ſeeing well; we ought, in ſuch 
caſes, to be ſimply ſpectators of the world, 
and not inhabitants. I thall never conſole 


myſelf, 
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myſelf, ſaid ſhe, for the injuſtice, we do to 
the Earth, and the too favourable prepoſ- 
ſeſſion that we have for the Moon, unleſs 
you aſſure me, that the people of the Moon 
know no better their advantages than we 
do ours; and that they take our Earth for a 
Star, without knowing that their habitation 
is one alſo. For this, anſwered I, I will 
warrant you: we appear to them to perform 
regularly enough our functions of a Star, 
It is true, that they do not ſee us deſcribe a 
circle round them : but that does not much 
ſignify; ſee how the thing is. The moiety 
of the Moon, which was turned towards us 
at the beginning of the World, hath always 
remained ſo; ſhe never preſents to us any 
thing but thoſe eyes, that mouth, and the 
reſt of that viſage, which our imagination 
hath formed, by reaſon of certain ſpots 
which appear on her ſurface. If the other 
moiety, which 1s oppoſite to this, was to 
preſent itſelf to us, with other ſpots dif- 
terently arranged, we ſhould, without 
doubt, imagine ſome other figure. It 1s 
not, that the Moon does not turn upon 
herſelf, ſhe turns round on her axis in the 
ſame time that ſhe turns round the Earth, 
i. e. in one month; but, when ſhe per- 
forms a part of this revolution; and that 
ſhe ought to conceal from us a cheek, for 
example, of this pretended viſage, and to 
make a different appearance, ſhe performs 


juſt 


PLurRALITY or WorkLDs. 93 


juſt alike part of her tour round the Earth, 
and placing herſelf in a new point of view, 
ſhe yet ſhews us this ſame cheek ; ſo that, 
if the Moon, with regard to the Sun, and 
the other Stars, turns round ; ſhe does not 
revolve with regard to us. They, to her, 
appear all to riſe and ſet in the ſpace of fif- 
teen days: but, for our Earth, ſhe is al- 
ways ſeen ſuſpended in the ſame part of the 
Heavens. This apparent immobility does 
not well agree with a body which ought to 
paſs for a Star; but, as to this, it 1s not 
wholly perfect. The Moon hath a certain 
libration, or trembling, which cauſes a 
ſmall corner of her viſage to be ſometimes 
concealed, and a little corner of the oppo- 
ſite moiety to be diſcovered. Now, ſhe is 
ready enough, upon my word, to attribute 


this trembling to us, and to imagine, that 


we have in the Heavens a motion like a 
pendulum, which vibrates to and fro. 

The Inhabitants of all theſe Planets, ſaid 
the Marchioneſs, are like us, who caſt 
upon others, that which is in ourſelves 
only. The Earth ſays, It is not I that 
turn, it is the Sun. The Moon fays, 
i not I that tremble, it is the 
8 Earth. All are in a very great error: 
I would not have you attempt to re- 
form it, anſwered I; you had better finiſh 
the convincing yourſelf entirely of the re- 
ſemblance between the Earth and the Moon. 

Repre- 
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Repreſent to yourſelf theſe two great ball; 
ſuſpended in the Heavens: you know, that 
the Sun always enlightens one moiety of 
thoſe bodies, that are round, and the other 
moiety is in the ſhadow. There is, in like 
manner, a moiety of the Earth, and of the 
Moon, which is enlightened by the Sur, 
that is, which hath day, and the other 
moiety which hath night. Remark alſo, Þ 
that, as a ball hath leſs force and quickneſs 
after it hath been ſtruck againſt a wall, 
which cauſes it to rebound; in the fame 
manner is the force of light weakened, 
when it hath been reflected by any body. 
This white light, which comes to us from 
the Moon, is the light of the Sun itſelf ; but 
it can only come from the Moon to us by 
reflection: it hath therefore loſt much f 
its force and vivacity, that it had when it 
was received directly upon the Moon; and 
this ſtrong ſhining light that we receive 
from the Sun, and which the Earth reflects 
upon the Moon, ought to be only a white 
light when it is arrived there; ſo that what 
appears to us luminous in the Moon, and 
which enlightens us during our nights, pro- 
ceeds from that part of the Moon which 
hath day; and that part of the Fart 
which hath day, when it is turned toward 
that part of the Moon that hath night, en- 
lightens her alſo. The whole depends on We 
the manner in which the Moon and „ if 
Eart9 
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Earth regard each other. During thoſe 
firſt days of a month, in which we do not 
ſee the Moon, ſhe is between the Sun and us, 
and ſhe in the day proceeds with the Sun. 
It muſt neceſſarily happen, that all that 
moiety of the Moon which hath day, is 
turned towards the Sun; and that all that 
moiety of her which hath night, is turned 
towards us. Notwithſtanding our deſire to 
ſee this moiety of the Moon, that is not en- 
lightened, we cannot; becauſe it hath not 
any light to render it viſible; but this 
moiety of the Moon which hath night, be- 
ing turned towards that moiety of the 
Earth which hath day, ſhe ſees us without 
being herſelf perceived; and ſhe ſees us 
under the fame figure as we ſee the Full- 
Moon. It is then to the people of the 
Moon Full-Earth, it I may be permitted to 
uſe the expreſſion. At length, the Moon, 
which advances upon her circle of a month, 
proceeds from under the Sun, and begins to 
turn towards us a little corner of her en- 
lightened moiety, and appears in the form 
of a creſcent. Then allo, that part of the 
Moon which hath night, begins to loſe 
light of a part of that moiety of the Earth 
which is enlightened, and we are then to 
them in the wain or decreaſe. 

There is not any occaſion, replied the 
Marchioneſs in a lively manner, to fay 
much more on this ſubje&, I ſhall know 


all 
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all the Teſt very readily whenever I pleaſe ? 
I have only to think a moment, and then to 
lead the Moon in her circle of a month. T 
ſee that in general, they have appear- 
ances directly contrary to us; and I en- 
gage, that when we have Full- Moon, it is 
becauſe all the enlightened moiety of the 
Moon is. turned towards all the obſcured 
part of the Earth; and when they do not 
fee us at all, they then call it New Earth. 
I would not be reproached with being un- 
der the neceſſity of having every thing ex- 
plained to me at length, on a ſubje& ſo 
eaſy. But as to Eclipſes, how do they 
happen? You have only to gueſs at that, 
_ replied I: when the Moon is New, 5. e. 
when ſhe is between the Sun and Us; and 
all her obſcure moiety 1s turned towards us 
who have day, you will eaſily ſee, that the 
ſhadow * of this obſcure moiety is thrown 
towards us. If the Moon is juit under the 
Sun, this ſhadow conceals the Su from us, 
and by that means, darkens a part of the 
enlightened moiety of the Earth, which was 
ſeen by the obſcure moiety of the Moon. See 
then an Eclipſe of the Sun to us during our 
day, and an Eclipſe of the Earth to the Moon 
during her night. When the Moon is Full, 


A ſhadow is not any real thing; it is only a privation 0f 
light, occaſioned by any ſolid body, which is not diapha- 
nous, or tranſparent, intercepting the rays of light, and not 
permitting them to paſs any farther, , 
the 
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the Earth is between her and the Sun, and 
all the obſcure moiety of the Earth is 
turned towards all the luminous moiety of 
the Moon. The ſhadow of the Earth then 
caſts itſelf towards the Moon; if it falls 
upon the body of the Moon, it darkens 
that luminous moiety which we ſee, and 
deprives that moiety which hath day, 
of the light of the Sun. See therefore an 
= Eclipſe of the Moon for us during our night, 
and an Eclipſe of the Sun for the Moon du- 
ring the day that ſhe enjoys. The reaſon 
why Eclipſes do not happen at all times, 
when the Moon is between the Sun and the 
Earib, or the Earth is between the dun and the 
# Moon is, that theſe three bodies are often 
not exactly ranged in a light line; and that, 
conſequently, the body which would other- 
wiſe make the Eclipſe, throws it ſhadow a 
little on one fide of the. body that other- 
wiſe would be obſcured. FT 
1 am greatly aſtoniſhed, faid the Mar- 
chioneſs, that there is ſo little myſtery in 
Eclipſes, and that all the world hath not 
diſcovered the cauſe. Ah ! truly, anſwered 
I, there are many people in the world, who, 
in the manner they take things, will be a 
long time yet before they gueſs it. 
Throughout the Eg//-Indies, they believe, 
that when the Sun and the Moon are e- 
clipſed, it is a certain Dæmon, who having 
very black claws, extends them upon theſe 
Stars, Which he wants to ſeize ; and du- 
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ring the time an Eclipſe continues, you will | 
ſee the rivers covered with the heads of In- 


dians, who have placed themſelves in the 
water up to the neck; becauſe this is 2 


very devout fituation, according to their 
manner of thinking, and very proper to 
obtain of the Sun and the Moon their re- 
queſt, that theſe Planets will defend them- 
ſelves well againſt this Dæmon. In Ame- 
rica, they are perſuaded, that the Sun and 
Moon are angry when they are eclipſed, 
and they perform GOD knows what 
for an accommodation with them. But, 
the Greeks, who were fo refined, for a long 
time believed that the Moon was enchant- 
ed; and that the magicians cauſed her to 
deſcend from the Heavens to caſt upon the 
herbs a malignant juice. And, as for our- 
ſelves, it is ſcarce ſixty years ſince the people 
were greatly frighted with an Eclipſe of the 
Sum which happened. Did not an infinite 
number of people conceal themſelves in 
caves, Sc. and did not the Philoſophers, 
who wrote to aſſure them, there was not 
any danger, write in vain ? 

In truth, replied ſhe, all this is too ſhame- 
ful, there ought to be a law forbidding 
mankind ever to {peak of Eclipſes, for fear 
of preſerving the memory of their follies on 
this tubjet : it would then be neceſſary, 
replied” i, that the ſame law ſhould 
abolih the memory of all things, and 

forbid their ſpeaking of any thing; ” 1 
7 . 9 
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do not know any thing in theworld, which 
is not a monument of the folly of mankind, 
in ſome ſort or other. 

Tell me, I pray you, ſaid the Marchio- 
neſs, one thing: Are they as fearful of 
Eclipſes in the Moon as we are here? It 
appears to me wholly a burleſque to ſee the 
Indians in that country, placing themſelves 
up to their heads in water as ours, that the 
Americans believe our Earth angry with 
them, that the Greeks imagine we are en- 
chanted, and that we are going to poiſon 
their herbs; and that, in fact, not to caſt 
them into as great a conſternation as they 
caſt us into here below, would be wrong. 
I by no means doubt but it ſo happens, an- 
ſwered I. I ſhould be glad to know why 
Meſſieurs of the Mooz ſhould have more 
wit than us. What right have they to 


fright us, unleſs we make them fear in re- 


turn? I even believe, added I, laughing, 
that, as a prodigious number of men have 
been, and yet are, fooliſh enough, to adore 
the Moon, there are people in the Moon, 
who alſo adore the Earth, and that we are 
reciprocally on our knees the one before 
the other. After this, ſaid ſhe, do we pre- 
tend to ſend any influences to the Moon, and 
to give the criſis to their diſeaſes; but, as 
there is only required a little ſenſe and abi- 
lity in the people of that country to deſtroy 
all theſe honours, with which we flatter 
ourſelves, I confeſs that I almoſt fear they 

na WIIl, 
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will, in ſome fort, have the ſuperiority 
over us. 

Fear not any thing, anſwered I, there is 
not any appearance that we are the only 
fools in the Univerſe. Ignorance is ſome- 
thing very proper to be generally ſpread; 
and, altho' we can only gueſs at that of the 
people-in the Moon, I no more doubt it, 
than the moſt certain news that comes 
from thence. 

And what is this certain news? inter- 
rupted the Marchioneſs. It is that which 
the Learned relate, who travel thither every 
day, with their Teleſcopes, &c. They in- 
form us, that they there diſcover lands, 
| ſeas, lakes, very high mountains, great 
caverns, and deep abyſſes. 
Lou ſurpriſe me, replied ſhe, I very well 
conceive, that we may diſcover upon the 
Moon mountains and caverns : this is ap- 
— by its remarkable inequalities; But, 

ow can they diſtinguiſh lands and ſeas, &c? 
They diſtinguiſh them, anſwered I, becauſe 
that the waters permit a part of the rays of 
light to enter and paſs through them, and 
reflect but little; therefore, from afar, ap- 
pear as obſcure ſpots; and, that the lands 


* Seas and lakes, c. are not now, by the greater part of 

the Learned, allowed of. Fox TEN ELLE mentions the wa- 
ters appearing as obſcure ſpots : this is an opinion, that, I 

think, 1s not well founded ; but of this, particular notice 

will be taken in the Additions. 

| which 
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which are ſolid, and reflect the whole, are 
the moſt luminous parts. The illuſtrious 
Monſieur Cassin1, the only man in the 
World who is beſt acquainted with the 
Heavens, hath diſcovered upon the Moon 
ſomething, which, ' dividing it into two 
parts, at length unites, and ſeems to be loſt 
in a kind of well. We may, with great 
reaſon, ſuppoſe it is a river: in ſhort, we 
know enough of all theſe different parts, to 
have given names to them; and, almoſt all 
theſe take their names from the Learned : 
one place is called Coytrnicus, another 
ARCHIMEDES, another GALILEUS. There 
is a promontory of dreams, a fea of tears, 
a ſea of nectar : in ſhort, the deſcription 
of the Moon is fo exact, that if one of the 
Learned was there, he would not be an 
more at a loſs than I am in the ſtreets of 
Paris. | 
But, replied ſhe, I ſhould be very well 
pleaſed to know in what manner the in- 
ternal part of the country is made, and to 
have a particular detail of it. It is not poſ- 
ſible, I replied, for the gentlemen of the 
Obſervatory to inſtruct you in this particu- 
lar: you mutt aſk it of AsTo1.Fo, who was 
conducted into the Moon by St. JN. I 
would ſpeak of ſome of the agreeable fol- 
lies of Ak los ro; and I] am certain you will 
be very well pleaſed with the knowledge 
of them. I confeſs, that it would have been 


IH 3 better 
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better if he had not meddled with St. Joux, 
whoſe name is fo worthy of reſpect; but, 
however, it is a poetical licence, which may 
pals for a thing a little too gay. The whole 
poem“ is dedicated to a Cardinal, and a 
great Pope, with a particular mark of his 
approbation, which is ſeen before ſome 
editions of the work. This is the argu- 
ment: 

ORLAN DO, NephewtoCHARLEMAG NE, 
run mad; becauſe the beautiful ANGELICA 
had preferred MrDpoReE to him. One day 
AsTOLFo, a brave Knight-Errant, found 
himſelf inthe Terreſtrial Paradiſe, which was 
on tlie top of a very high mountain, where 
his Hippogrife + had carried him. He there 
met St. Jon, who informed him, that to 
cure ORLAN PDO of his madneſs, it was ne- 
ceſſary they ſhould make a voyage to the 
Moon together. AsToLFo, who only de- 
fired to fee the country, conſented, without 
farther intreaty ; and immediately a cha- 
riot of fire appeared, and carried the A- 
poſtle and the Knight-Errant through the 
air. As As roL ro was not a great Philoſo- 
pher; he was ſurpriſed to Toe the Moon 
much larger than ſhe had appeared to him 


The name of this Poem is Orlaudo Furio/o, wrote in 
Halian; and, I believe there are ſeveral Tranſlations of it 
into the Zg/;/5 language. 

+ A feigned monſter, half horſe and half grifin. 

N * when 
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when on Earth. He was yet much more 
ſurpriſed to ſee other rivers, other lakes, 
other mountains, other towns, other fo- 
reſts ; but that which ſurpriſed him moſt, 

was the nymphs who were hunting in the 
foreſts. There was another thing ſtill more 
wonderful in the Moon; this was a valley, 
wherein is found whatever 1s loſt upon the 
Earth, of what kind ſoever it is; crowns, 
riches, renown, and an infinite number of 
hopes, the time that we loſe at play, and 
the charities that we give after death, the 
verſes that we preſent to Princes, and the 
ſighs of lovers. 

As to the ſighs of lovers, interrupted the 
Marchioneſs, I know not, in the time of 
ArtosTo how many have been loſt ; but, 
in theſe times, I believe, few go into the 
Moon. Have not you, Madam, anſwered I, 
ſent a great number there? In ſhort, the 
Moon is fo exact, in collecting whatever is 
loſt here helow, that every thing i is there; 
nay, Ak los ro hath whiſpered that there is 
even the donation of CoN STANTINE there, 
The hiſtory is this: The Popes have pre- 
tended to be Maſters of Rome and Aal 4 alſo, 
by virtue of a donation which the E Emperor 
ConsTANTINE made to them Ks the. 
truth is, they don't know What 10 become 
of it. But gueſs what ſort of a thin g that 
is which is not found in theMconZ2--F Folky ; 
All that hath ever been upon the Zafth is 
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yet very well preſerved here. In recom. 
pence, it is ſcarce credible, what an infinite 
number of loſt wits there are in the Moon. 
Theſe are ſo many phials full of a very ſub- 
tle liquor, and which eaſily evaporates, un- 
leſs it is very cloſely confined ; on each of 
theſe phials is wrote the name of the per- 
ſon to whom it belongs. I believe AR1osTo 
hath put them confuſedly on a heap ; but 
I like better to range them properly in long 
galleries. As ro ro was greatly aſtoniſhed 
to ſee there the phials of many — that 
he had ſuppoſed very wiſe, which were, 
however, very full; and for me, I am con- 
vinced, mine is conhiderably encreaſed ſince ! 
have diſcourſed on theſe Viſions, ſome phi- 
loſophical, ſome poetical : but, that which 
gives me ſome conſolation, is, that I muſt 
neceſſarily, from all that I have ſaid, been 
inſtrumental in cauſing you to have a little 
phial in the Moon. The good Knight- 
Errant could not avoid finding his own 
among the others. He ſeized it, with the 
permiſſion of St. Jory, and ſnuffed up the 
whole as if it had been Hungary Water: 
but, ARr1osTo ſaid, he did not carry it 
far: it returned into the Moon, through 
a folly he committed a ſhort time after. He 
did not forget the phial of ORLAN po, 
which was the occaſion of his voyage: he 
had pain enough to carry it; for, the wit 
of theſe heroes, is, in its nature, weighty 
enough, 
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enough, and there was not a drop wanting- 


In the end, AR1osTo, according to his 


laudable cuſtom of ſaying every thing which 
he pleaſed, addreſſes his Miſtreſs, and ſays 
to her in very fine verſe, Who ſhall aſcend to 
the Heavens, my Fair One, to recover thoſe 
ſenſes your charms have deprived* me of ? I 
ſpall not complain of this toſs, provided it 
goes no farther ; but, ſhould things con- 
tinue in the ſame manner they have begun, 

I have not any thing to expett, but that 
IT fhall myſelf become ſuch as I have 
deſcribed ORLANDO. I do nat, hrwever, 
believe, that, to recover my Wits, there is 
any axon for me to make a voyage through 
the air, fo far as to the Moon; my wits are 
not lodged ſo high; they are wandering on your 
eyes, and on your mouth; and, if you will 
permit me to recover them, ſuffer me to collect 
them together with my tips &. 
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Is not this merry for me, to reaſon like 
AR1osTo? I would not ever have us lofe 
our wits but through love ; for you ſee, 
that it does not then go far, and we need 
only our lips to recover it; but, when we loſe 


* FONTENELLE hath given the above in proſe, and I have 


followed his example, uot having any good tranſlation in 
verſe, 


it 
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it by any other means, as we at preſent, for 
example, are loſing ours by philoſophizing, 
it goes immediately into the Moon, and we 
cannot recover it again whenever we pleaſe, 
In recompenſe, aniwered the Marchionels, 
our phials ſhall be honourably ranked 
among the philoſophers ; when, on the 
contrary, had they been wandering here, 
they might have fixed on ſome object un- 
worthy of them: but, to finith the loſs of 
mine, tell me, and tell me very ſeriouſly, if 
ou believe there are men in the Moon; for 
hitherto you have not ſpoke on that ar- 
ticle in a poſitive manner. As for me, re- 
plied I, I don't belieye there are any men 
in the Moon. Only obſerve how the face 
of Nature changes from here to China ; 
other faces, other figures, other manners, 
and almoſt other . principles of reaſoning. 
From here to the Moon, the change ought 
to be more conſiderable. When we arrive 
at certain lands, newly diſcovered, the in- 
habit ants we find are there ſcarce men; 
they are animals with human figures, and 
thoſe ſometimes imperfect, but almoſt with- 
out human reaſon: were we therefore to 
aſcend to the 14507, we ſhould ſcarce find 
men there. | 
What fort of people are they then ? re- 
plied the Marchioneſs with an air of im- 
patience. In good faith, Madam, replicd 
I, I don't know any thing about them: 


ſuppoſc | 
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ſuppoſe we were reaſonable beings, and yet 
not men; and, beſides, that we were in- 
habitants of the Moon, could we imagine, 
that there was here below ſuch kind of 
creatures as thoſe we call the human kind? 
Could we well form to ourſelves the idea 
of any thing, which had paſſions ſo fooliſh, 
and reflections ſo wiſe; a duration ſo ſhort, 
and views fo great; ſo much ſcience upon 
things almoft uſeleſs, and fo much igno- 
rance upon the moſt important ſubjects; 
ſo much ardour for liberty, and ſuch an in- 
clination for ſervitude ; fo ſtrong a deſire 
to be happy, and fo great an incapacity to 
be ſo ? The people of the Moon much ne- 
ceffarily have a great ſhare of wit to gueſs 
all this. We inceſſantly ſee ourſelves, and 
we have yet to learn how we are made. 
Some have gone ſo far as to ſay the gods were 
merry with Nectar when they made man; 
and that, when they ſaw their work, being 
ſober, they could not forbear laughing. We 
are in ſafety then with regard to the peo- 
ple in the Mean, ſaid the Marchioneſs, they 
will not be able to gueſs at us; but 1 
ſhould be glad if I could gueſs well as to 
them; for it gives me ſome uneaſineſs to 
know they are on high, in this Mom that 
we ſee, and yet that we are not able to form 
an idea how they are made. And for 
why, anſwered I, have you not tne lame 
unealineſs with regard to the inhabitants of 


tis 
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this great Terra Auſtralia, which is yet en- 
tirely unknown to us? We are carried with 
them in one and the ſame veſlel, of which 
theyoccupy the prow and we the poop. You 
Ke that between the poop and the prow, 
there is not any communication; and that, 
at one end of the ſhip, they know not what 
people are at the other, nor what is there 
tranſacting; and you would know that 
which paſſes in the Moon, in this other veſ- 
fl, which floats in the Heavens far from 

us! 
Ohl! replied ſhe, I look on the inhabi- 
tants of the Terra Auſtralia, as already 
known; becauſe certainly, they ought to 
bear a great reſemblance to us; and far- 
ther, we know, that we may ſee them 
when we will give ourſelves the pain to go 
to them; they will always remain there, and 
will not ever eſcape from us: but, as to 
the people of the Mogn, we ſhall never 
know them, this makes me deſpair. If I 
anſwer you ſeriouſly, replied I, I know 
what would happen; you would laugh at 
me, and I ſhall, without doubt, merit it. 
But I can, however, in the mean time, de- 
fend myſelf well enough, if I will: I have 
a very whimſical thought, which hath an 
air of truth that ſurprizes me : I know not 
from whence it hath taken its riſe, being 
o impertinent as it is. I will engage, that 
I oblige you to acknowledge, even againſt 
your 
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your reaſon, that there will be yet, ſome 
time or other, a commerce opened between 
the Earth and the Moon. Only recollect the 
fituation the inhabitants of America were in 
before that country was diſcovered by Cyr 1s- 
TopHhER COLUMBUS : its inhabitants lived 
in very great 1gnorance ; far from being 
acquainted with the ſciences, they did not 
know the moſt fimple, and moſt neceſſary 
arts: they went naked ; they had not any 
other arms than the bow ; they had never 
conceived that men might be carried by 
animals; they looked upon the ſea as a 
great ſpace which man was forbid to pals, 
that joined to the Heavens, and that there 
was not any thing beyond. It is true, that 
after having ſpent ſeveral entire years in 
hollowing the trunk of a great tree with 
ſharp ſtones, they ventured themſelves 
upon the ſea in this trunk, and paſſed 
from land to land, as the winds and waves 
carried them. But, as theſe veſſels were 
often overſet, they were as often obliged 
to ſwim for the recovery of them; and, 
properly ſpeaking, they were almoſt al- 
ways ſwimming. If any one had inform- 
ed them there was a Navigation incompa- 
rably more perfect, that they might croſs 
this infinite extent of waters, to any part, 
and in any manner that they pleaſed, that 
they might ſtop, without motion, in the 

midſt 
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midſt of the foaming waves, that they 
were, in ſome ſort, maſters of the winds; 
that, in fact, this Sea, however vaſt and 

extenſive it was, was not an obſtacle to a 
communication with other people, provided 
there were people beyond the Sea; you 
may eaſily judge that they would not have 
believed it. In the mean time, the day 
comes, when the fineſt ſpectacle in the 
World happens, the moſt ſtrange, and the 
leſs expected, which preſents itſelf before 
them. Great and enormous bodies which 
appear to have white wings, which flies 
upon the Sea, which vomits fire from all 
Parts, which cafts on their ſhores an un- 

known people covered with iron, diſpoſing, 
at their pleaſure, of monſters which ſub- 
mit to them, and who hold in their hands 
thunder that deſtroys all that reſiſt them. 
From whence do they come? Who hath 
lied them over the Seas? Who hath given 
them the diſpoſal of this fire? Are they 
gods? Are they the children of the Sun? 
For, certataly, they are not men. 

I don't know, Madam, whether you 

enter like me into the ſurprize and aſtoniſh- 
ment of the Americans; But was there in 
the World a parallel to it? Aſter this, I 
would not ſwear, that there may not, in 
time, be a commerce carried on between 
the Moon and the Earth. Did the Ame- 
ricuns believe there would ever be a corre- 
ſpondence 


* 


* 
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ſpondence between America and Europe, 
and which they even did not know ? It is 
true, that we mult traverſe this great ſpace 
of air, and that part of the Heavens which 
is between the Moon and the Earth : But, 


did theſe great Seas appear to the Ameri- 


cans more eaſy to croſs ? In truth, ſaid the 
Marchioneſs, looking at me, you are a fool. 
Who ſays the contrary? anſwered I. But 
[ will prove you ſuch, ſaid ſhe; I am not 
contented with your acknowledgement. 
The Americans were ſo ignorant, that there 
was not the leaſt rec on to ſuppoſe they 
would think, that they might make them- 
ſelves a paſſage acroſs theſe vaſt Seas; but, 
we who have ſo much knowledge, we 
might eaſily find out a method of goin 
through the air, if there was a poſſibility of 
doing it effectually. 

We do more than ſuppoſe the thing poſ- 
ible, faid I; we already begin to fly a lit- 
tle; ſeveral different people have found the 
ſecret of fixing and adjuſting wings to them- 
ſelves, ſo as to ſuſtain them in the air, to 
give them motion, and to paſs over rivers. In 
truth, it hath not been an eagle's flight, and 
it hath ſometimes coſt theſe new birds an 
arm or a leg; but, in ſhort, this only re- 
ſembles the firſt planks that were put upon 
the waters, and which was the commence- 
ment of navigation. From theſe planks, 
great ſhips have, by degrees arifen, which 

Can 
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can now perform the tour of the World, 
The art of flying is yet in its infancy, it 
may hereafter be brought to perfection; 
and the time may come when mankind 
may fly to the Moon. Do we pretend to 
have diſcovered every thing, or have we 
arrived to that point, where, not any thing 
can be added to our knowledge ! Let 
us with a good grace conſent, that there 
xs yet ſome thing for future ages to do- 

I will not conſent to this, ſaid ſhe, that 
mankind will ever carry the art of flying to 
ſuch perfection, but that they will imme- 
diately break their necks. Very well, an- 
ſwered I, if you will inſiſt upon it, that 
mankind will always be ſuch bad flyers, 
they may fly better in the Moon; the inha- 
bitants of that Planet may be better formed 
for this trade than us; for it is very imma- 
terial, whether we go there, or they come 
here, and we ſhall then be like the Ameri- 
ans, who could not form to themſelves the 
idea of ſailing ſo far on the Sea, tho at the 
other end of the World, they had long un- 
derſtood the art of Navigation. The people 
of the Moon would therefore have come to 
us before now, replied the Marchioneſs, al- 
moſt in anger. The Europeans did not ar- 
rive in America till nearly at the end of ſix 
thouſand years, replied I, breaking out 
into a laugh; this time was neceſſary for 
them to carry their Navigation to ſuch per- 

fection, 
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fection, fo as to croſs the Ocean. The 

eople of the Moon know already, perhaps, 
how to make little flights in the Air; and 
at this time may be exerciſing themſelves ; 
when they ſhall be more able, and more 
experienced, we may ſee them; and God 
knows what will be our ſurprize. You 
are inſupportable, ſaid ſhe, to puth things 
ſo far with ſuch weak reaſoning. If you 
anger me, _— I, I know very well what 
to add yet for ſtrengthening my opinion. 
Obſerve, that the World: hath been diſco- 
vered by little and little. The Ancients 
looked on it as certain, that the Torrid 
Zone and the two Frozen Zones could not 
be inhabited, becauſe of the exceſs of heat 
and cold ; and, in the time of the Romans, 
the general Chart of the Earth was ſcarce- 
more extenfive than the map of their Em- 
pire: this had great grandeur in one ſenſe, but 
ſhewed great ignorance in another. How- 
ever, we have ſince diſcovered men both in 
theſe hot and cold countries; ſee therefore 
how the World is increaſed. It was for- 
merly ſuppoſed, that the Ocean covered the 
whole Earth, except that part which was 
then known, and that there were not any 
Antipodes ; for they had not ever heard of 
them; and then how could they have their 
feet on high and their heads below ? yet, 
after all this fine reaſoning, Antipodes have 


been diſcovered. . A new reformation of 
| I the 
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the Map, a new moiety of the Earth. You 
well underſtand me, Madam ; theſe Anti- 
podes have been diſcovered againſtall hopes, 
ought we to be under the leaſt apprehen- 
ſion that we are arrived at the ultimate 
point of human knowledge ? The World 
may, perhaps, unfold itſelf to us; we know 
Juſt to'the Moon ; we are not yet got there, 
becauſe that all the Earth is not diſcovered; 
and, certainly, every thing muſt be done 
in order. When we ſhall be well acquainted 
with our own habitation, we may then be 
permitted to know our neighbours, the 
people of the Moon. Without telling a 
falſhood, faid the Marchioneſs, looking at 
me attentively, I find you are ſo profound 
on this matter, that it is impoſſible for you 
not to believe all that you have ſaid on this 
ſubject. I ſhould be very forry, anſwered I, 
for you to ſuppoſe ſo; I was only willing 
to ſhew you how eaſy it is to ſuſtain a chi- 
merical opinion, that will embarraſs a per- 
fon of ſenſe; but, thoſe reaſons are not 
ſufficient to perſuade them. It is only 
truth which convinces, and this ſhe does, 


. even without having occaſion to make uſe 


of all her proofs. She enters ſo naturally 
into the mind, that when we learn any 
thing for the firſt time, it appears, as if we 

had only remembered the thing learnt (or 
_ exerted the faculty of memory.) Ah! you 
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give me great ſatisfaction, replied the Mar- 
chioneſs, your falſe reaſoning perplexed 
me; and, I am now in a ſituation for going 
to bed tranquilly, if you will be ſo obliging 
as to retire. 
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SECOND EVENING. 


Of. the M © ON. 


HE Face of the Moon that can be 

ſeen by the znhabitants of the Earth, 

is that which is turned towards the Earth; 
and therefore, according to the different 
poſition of the Moon, in reſpect of the Sun 
and Earth, we do obſerve different illu- 
minations and degrees of illuſtration; at 
one time a larger, at another a leſſer, por- 
tion of the illuminated ſurface is to be ſeen; 
ſometimes there is no part of it viſible ; 
and ſometimes, we obſerve the whole, and 
ſee the Moon with her Full Face. But, for 
the better underſtanding of this matter, we 
will explain it by Fig. ꝙ and 10. Let S re- 
preſent the Sun, T the Earth, RTS, a por- 
tion of the Earth's orbit, which it deſcribes 
in 
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in its annual courſe round the Sun. Let 
ABCDEFG be the orbit of the Moon; in 
which ſhe turns round the Earth in the ſpace 
of a month, from the Weft towards the 

Eaſt. | 
Th motion of the Moon is evident to our 
ſenſes; for if the Moon be obſerved to ar- 
rive at the Meridian any night with a fixed 
Star, the next night ſhe will be 52 minutes 
later in coming to the Meridian, or in ſouth- 
mg, than the Star, ſhe having receded from 
the Star about 13 degrees towards the Eaſt. 
Join the centers of the Sum and Moon with 
the right line SL, and through the centre 
of the Moon imagine a plane MLN to paſs, 
to which the line SL is perpendicular : the 
ſection of that plane with the ſurface of the 
Moon will produce the circle, which bounds 
heht and darkneſs in her; and ſeparates the 
enlightened face from the dark and obſcure 
fide. In the ſame manner, let the centres of 
the Earth and Moon be joined by the right 
line TL, which is perpendicular to a plane 
PLO paſſing through the centre of the Moon; 
that plane will make on the ſurface of the 
Moon, the circle which diſtinguiſhes the 
viable Hemiſphere, or that which is towards 
us, from the ixviſible which is turned from 
us, which circle may therefore be termed 
the circle of vision. 

Hence it is manifeſt, that whenever the 
Moon is in the poſition A, in the point of 


I 3 its 


| 
1 » 
; 
; { 
. 
BS! 
. 6.5 "i 
1 
u 
* i 
'J 

* 

1 

1 
4 
7 
4% J 
Wo. 

1 U . 

) L 
1 

Y 

hi _— 
1 
7 - 
= 

: 1 yy 
34 T 
WY. 
=- 
1 1 \ 4 

"8 
wa 
*Y 

41 
=, 

WJ 

* 
e 
17 5 
F © 
it} 1 
we 

: 
2 4 
= 
= 
* 13 
„ 
4 N bi 

1 FH 
_—_ 

1 . 4 
IM | 

I j * 

on 
f 1 
4 © | 
, 4 * 
= 
.= 

1 

_ 

3 J 
= 
t . 4 
= 
* it 
l " 5 
1 1 

_ 

2 5 1 

. 
1 
"= b 
8 4 
I ; 1 

1. wt 
* i" 
9 1 
1 * 

4 = 
1 i 

. 2 
i + 
ws 
* 1 N 

4 , 

7 1 

#1 

if | 
1 * | 
6 n 
=_ 

, 1: 

1 

7 | 

. f 
14 
* 0 
793 
| 1 
* 
1 
US. 
: 
"|, 1 
i 
7 * 
4 1 
» - 
4 1 
3 
7 = 
4 15 
1 
4 
+ 


4 > 
be ” 
1 I 
. MM 
Ll 


—_— 


118 ADDITIONS TO THE 


its orbit oppoſite to the Sun, that then the 
circle bounding /ght and darkneſs, and the 
circle of viſion do co-incide ; and that all the 
uminated face of the Moon will be turned 
fowerds the Earth, and be viſible by its in- 
habitants : and then the Moon is ſaid to be 
full, and the ſhines all night long: and in re- 
ſpe& to the Sun, ſhe is ſaid to be in oppo- 
fition : for the Sun arid Moon are ſeen in 
oppoſite parts of the Heavens, the one »/- 
ing when the other erte. When the Moon 
comes to B, the whole illuminated diſk 
MPN is not turned towards the Earth, 
there being a part of it MP not to be ſeen 
by us; and then the vy/ible illumination will 
be deficient from a circle, and the Moon will 
have a gribbous or humped form, ſuch as is 
marked in B. The Moon arriving at C, 
where the angle CTS is nearly right, there 
only one half of the illuminated diſè is turned 
towards the Earth, and to be ſeen from 
thence ; and then we obſerve a Half-Moon, 
as in C, and ſhe is faid then to be Sed, 
or dicbotomixed, that is cut in halves. In 
this ſituation, the Sun and Moon are a fourth 
| of a circle removed from each other, 
and the Moon is faid to be in a guadrate 
aſpet, or to be in her quadrature. The 
Moon going forwards to D, the illuminated 
face MPN has but a ſmall portion of itſelf 
turned towards the Earth, and the fide of 


the Moon turned t9wards the Earth, is ” 
the 
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the greateſt part in darkneſe: and therefore 
of the ſpherical figure of the Moon, which 
appears to us to be a plane, that ſmall part 
which ſhines upon us, will ſeem to be bend- 
ed into narrow points or angles, and will 
look like what we call horns; for there the 
circle bounding /ight and darkneſs, with the 
circle of viſion, doth form two ſmall angles, 
at their interſections, and the phaſes ſeen 
from the Earth will appear as in D. The 
Moon at laſt coming to E, will ſhew no part 
of its illuminated face to the Eartb, but all 
the dark fide of the Moon will be turued to- 
wards it; and then the Moon difappears, and 
the is faid to be in conjunction — the Sun; 
the dun and ſhe being in the ſame point of the 
Echptic. This poſition we call N- Moon. 
When the Moon advances further to F, ſhe 
again aſſumes a horned or crooked figure ; and 
as before the New-Mo9n the horns were 
turned Weſtward, fo now after the time of 
New-Mzoon, they change their poſitions, and 
look eaſtward. When the Mzon has pro- 
ceeded to G, and is again in a quadrate 
pelt with the Sun, ſhe will appear 6b:ſeted, 
and like a Ha- Moon. In H ſhe will be 
bigger, but will ſtill be deficient from a who/e 
circle, and be ſeen gibbous, But in A ſhe 
will again appear circular, and in her full 
lendor. Fe 

Although the Moon circulating round the 
Earth deſcribes its orbit in the ſpace of 27 
I 4 days, 
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days, and ſeven hours, which ſpace of time 
is called a periodical month; yet the time the 
Moan takes to go from one conjunction to 
the next, which is a /ymodical month, or a 
lunation, is greater than the periodical. For 
while the Moon in its proper orbit finiſhes 
its courſe, the Earth with this her compa- 
nion, and its orbit are going on their way 
round the Sun, and are advanced almoſt a 
whole ſign towards the Eg/i, fo that the 
point of the orbit, which in the former po- 
ſition was placed in a right line, joining the 
centres of the Earth and Sun, is now more 
weſterly than the Sun: and therefore when 
the Moon has again arrived to that point, it 
will not yet be ſeen in conjunction with 
the Sun. 

For let AB, fig. 1 1, repreſent a portion of 
the orbit of the Earth, and when the Earth 
is in T, ſuppoſe the Moon in L, in conjunc- 
tion with the Sun in 8; while the Moon 
leaves the point L, and proceeds in deſcrib- 
ing its orbit LACD; the Earth in the mean 
time by its motion round the Sun is carried 
in the arch Tt, and when it is come to t, 
the orbit of the Moon is in the poſition 
Ja e d, and the point of the orbit L will now 
be in the line t l, which is parallel to the 
former line TL: hence it is plain, that 
when the Moon has come to 1, and deſcribed 
its whole orbit, that it is not then arrived 


at a conjunction with the Sun, but it ut 
{ti 
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till go farther, and move through the 
arch 1M, before it can get between the 
Earth and Sun: and ſince the Moon finiſhes 
her courſe in the ſpace of 27 days, in that 
time the Earth will have compleated an 
arch of 27 degrees in the ec/iptic ; now the 
arch 1 M and Ti are alike or fimilar, becauſe 
the lines LT, and 1t, being parallel, the 
angles It M and LSM are equal. But in- 
deed it is required, that the Moor ſhould 
deſcribe a greater arch than 1 M, before it 
gets between us and the Sun, becauſe the 
Eorth is ſtill moving on in the mean time: 
and therefore the whole /unation, or time 
from New-Moon to New-Moon, is not fi- 
niſhed but in the ſpace of 29 days and a 
half; and the Moon does every day recede 
from the Sun, about 12 degrees and ſome 
odd minutes, which is called the diurnal 
motion of the Moon from the Sun. 

If the plane of the Moon's orbit co-incid- 
ed with the plane of the e/ptic, that is, if 
the Earth and Moon moved both in the 
ſame plane, the way of the Moon in the 
Heavens ſeen from the Earth, would be 
exactly the ſame with the circle the Sun is 
ſeen to deſcribe ; only the Sum would be ob- 
ſerved to deſcribe that circle in the ſpace of 
a year, which the Moon does in a month. 
Now in reality the plane in which lies the 
Moon's orbit, is not co-incident with the 
plane of the Ec/pric : but theſe two planes 

| cut 
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cut one another in a right line, which paſſes 
thro the centre of the Earth; and they 
are inclined to one another in an angle of 
about five degrees. bo. 416 

Loet AB, fig. 12. be a portion of the 
Earth's orbit, T the Earth, and let the circle 
CEDF repreſent the orbit of the Moon, in 
which is the centre of the Earth. with the 
ſame centre T, in the plane of the Echp- 
fic, let there be deſcribed another circle 
CGDH, whoſe ſemidiameter may be equal 


to the ſemidiameter of the Moon's orbit; 


theſe two circles being in different planes, 
and having the fame centre T will interſect 


each other in a line DC, which paſles 


through the centre of the Earth, and CED, 
one half of the orbit of the Moon will riſe 
above the plane of the circle CGH, toward 
the North. The other half of the orbit 
DFC will be depreſſed below it, towards 
the South. The right line DC, wherein 
the two circles cut one another, is called 
the line of the nodes; and the points of the 
angles C and D are called the nodes. And 


the node C, where the Moon aſcends north- 


ward, above the plane of the Ecliptic is call- 
ed the aſcending Node, and the Head of the 


Dragon, and is thus marked 8. The other 


D, from whence the Moon deſcends from 
the South, is named the de/cending Node, 
and the Tail of the Dragon, which by the 
Aſtronomers is marked in this manner &. 


If 
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If the line of the Nodes were immovable, 
that is, if it had no other motion than that 
whereby it is carried round the Sun, it 
would always look to the ſame ſign in the 
Echptic; that is, it would always keep pa- 
rallel to itſelf, as the axis of the Earth 
ought to do: But we find by obſervation, 
that this line of the nodes doth conſtantly 
change its place, and ſhifts its fituation 
from Eaſt to Weſt, contrary to the order of 
the ſigns; and by a retrograde motion, 
finiſhes its circulation in the compals of al- 
moſt 19 years: after which time, either 
of the Nodes having receded from any point 
of the Eclptic, returns to the ſame again. 
And when the Moon is in the Node, ſhe 18 
alſo ſeen in the Ecliptic. 

Hence it is evident, that the Moon can 
never be obſerved preciſely in the Ecliptic, 
but twice in every period, that is, when 

ſhe enters the Nodes; when ſhe is in any 
other place of her orbit, ſhe deviates from 
it, and is ſometimes nearer, ſometies fur- 
ther removed from the Ecliptic, accordin 
as ſhe happens to be nearer or further oF 
from the Nodes : but ſhe 1s at her greateſt 
diſtance from the Nodes, when ſhe is in the 
points of her orbit E or F, which are the 
middle points between the Nodes ; and 
theſe points are called the Limits. The 
diſtance of the Moon from the Ecliptic is 
called her Latitude; which is meaſured by 
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an arch of a circle drawn thro' the Moon, 
rpendicular to the Ecliptic; the arch of 
is circle intercepted between the Moon and 
the Ecliptic, meaſures the Moon's Latitude, 
or her diſtance from the Ecliptic: and 


therefore ſuch circles perpendicular to the 


Ecliptic, are called circles of Latitude; the 
Latitude of the Moon, when it is at the big- 
geſt, as in E or F, does never exceed five de- 
grees, and about eighteen minutes, which 


Latitude is the meaſure of the angles at the 


Nodes. 


* Obſervations have diſcovered to us, that 


4 the diſtance from the Moon to the Earth does 


conſtantly change; ſometimes the Moon 
comes nearer to us, ſometimes goes further 
from us; the reaſon of which is, becauſe 
the Moon does not move in a circular orbit, 
which has the Earth for its centre: but the 
Teal orbit of the Moon is of an Elliptic 
form, fuch as is repreſented in figure 13, 
ABPD, one of whoſe focus's is always the 


centre of the Earth; AP is the greater 


Axis of the Ellipſe, and the line of the 
Apfides; TC is the Eccentricity, the point 
A, which is the higheſt Ap/s, is called the 
Apogeon of the Moon; the loweſt Apis, 
which is the point P, is called the Peri- 

en, in which the Moon comes neareſt the 
Earth. And if the orbit of the Moon had 
no other motion beſides that wherewith it is 


Carried round the Sun, it would always re- 


tain 
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tain a poſition parallel to itſelf, and would 
always point the ſame way, and be obſerved 
in the ſame point of the Ecliptic; and 
whenever the Moon came to that point, it 
would conſtantly be at the ſame diſtance 
from us. But this line of the Apſides is 
likewiſe obſerved to be moveable, and to 
have an angular motion round the Earth, 
from the Weſt towards the Eft, according 
to the order of the figns, ſo that it does not 
return to the fame ſituation, till after the 
ſpace of almoſt nine years. 

The motions of the Moon and that of her 
orbit, do not obſerve the ſame inequalities. 
For, firſt, when the Earth is in her Aphe- 
hon, at the greateſt diſtance from the Sun, 
the Moon being ſo likewiſe, the Moon does 
ſomewhat quicken her pace, and performs 
her circulation in leſs time. On the con- 
trary, when the Earth approaches nigheſt 
to the Sun in the Peribehon, the Moon is 
likewiſe nearer, and then ſhe flackens her 
motion: upon which account it is, that the 
Moon - revolves about the Earth in ſhorter 
time when the Earth is in her Apbelian, 


than when ſhe is in her Peribelian; fo that 


the periodical months are not all equal. 
Secondly, When the Moon is in the Syzy- 
gia, that is, in the line which joins the 
centres of the Earth and Sun, (which may 
be either in her oppoſition or conjunction) 
all other things being alike, ſhe has a ſwift- 
er 
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er motion round the earth: but in the qua- 
drature ſhe goes ſlower. 

Thirdly, According to the differnt dif- 
tance of the Moon, from the Syzyg:a, that is 
from oppoſition or conjunction, ſhe changes 
her motion; and in the firſt quarter of her 
motion, that is, from conjunction to her firſt 

ature, ſhe loſes ſomething of her 
ſwiftneſs; in her ſecond quarter, from the 
guadrature to her oppoſition, ſhe encreaſes in 
velocity: in her third quarter from oppęſi- 
tian to the /aft quadrature ſhe again loſes of 
her motion, and from that quadrature to 
the conjunction, ſhe again recovers her ſwift- 
neſs. This inequality in the Moon's mo- 
tions was firſt diſcovered by the noble Tycho, 
who called it the Moon's Variation. 
Fourty, The Moon moves in an Ellipſe, 
whoſe focus is in the centre of the Earth, 
round about which ſhe deſcribes area's pro- 
portional to the times, as the primary Pla- 
nete do round the Sun; whence the motion 
of the Moon muſt be quickeſt in the peri- 
geon, and ſloweſt in the apogeor. 

Fifthly, the very orbit of the Moon is 
changeable, and does not always keep the 
ſame figure ; but its eccentricity does now 
and then grow greater, and now and then it 
diminiſhes : and it is greateſt when the line 
of the apfides is co-incident with the /yzygra, 
or is in the line which joins the centres of 


the Sun and Earth: and the eccentricity bo 
e 
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the leaſt, when the line of the apfdes cuts 
the other at right angles. The difference 
between the greateſt and leaſt eccentricity 
is ſo conſiderable, that it exceeds the half 
of the leaſt eccentricity. | | 

Sixthly, The very apogeon of the Moon 
has an unequal motion, and ſometimes 
moves forward, and ſometimes backward, 
when it is co- incident with the ſyzigial line, 
its motion is forward, but when it cuts that 
line at right angles, its motion is back- 
ward, and its progreſs and regreſs are no 
ways equal. But when the Moon is in 
her quadratures with the Sun, the apogeon 
goes but ſlowly forward, or even may ſtand 
ſtill, or go backward. But when the Moon 
comes to be oppoſite, or conjoined to the 
Sun, the apogeon has a quick motion for- 
ward. 

Seventhly, The motion of the Nodes is not 
at all uniform, for when the line of the 
Nodes co-incides with the line of the fyzi- 
gia, then they ſtand ſtill without any mo- 
tion; but when they cut that line at right 
angles, they go backwards from or Eaſt 
to Weſt with a conſiderable quick mo- 
tion. The fagacious Sir Is AAc NRwTox 
was the firſt and the only man, who has 
diſcovered the true cauſes of all theſe ine- 
qualities; and has demonſtrated that they 
all ariſe according to the laws of mecha- 
mim, from the theory of gravitation of 

matter 
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matter to matter: it is very ſurprizing, that 
the Moon, which of all the heavenly bodies 
is neareſt to us, ſhould be of ſuch difficult 
acceſs; and that it ſhould be fo hard to find 
out her ways, and the cauſes of all her ir- 
. segularities. 


The only equal motion of the Moon is 
that wherewith ſhe turns round her Axis, 
in the ſame time that ſhe moves round us 
in her orbit, from whence it comes to paſs 
that ſhe always keeps the fame face towards 
us. But this very equability in rotation, is 
the cauſe of an apparent inequality; that the 
Moon appears to librate about its Axis, ſome- 
times from the Ea, to the Veſt, and now 
and then from the Vet to the Eaſt; and 
that ſome parts in the Weſtern limb or mar- 
gin of the Moon recede from the centre of 
the diſk, and ſometimes they move towards 
it. Some of theſe parts which were before 
viſible, ſet, and hide themſelves in the invi- 
fible fide of the Moon, and afterwards be- 
eome again conſpicuous. Such a motion in 
the Moon is called her libration, and it 
ariſes from the unequal motion of the 
Moon in the perimeter of her orbit: for 
i the Moon moved in a circle whoſe center 
co-incided with the centre of the Earth, 
and turned round its Axis in the pre- 
ciſe time of its period round the Earth; in 
that caſe the plane of the fame Lunar me- 
ridian would always paſs through the Earth; 


and 
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ind the fame face of the Moon would be 
conſtantly and exactly turned towards us. 
But fince the real motoin of the Moon is in an 
Ellipſe, in whoſe focus is the Earth, and the 
motion of the Moon about her Axis is equa- 
ble; or, which is the ſame thing, every me- 
ridian of the Moon by this rotation, deſcribes 
angles proportional to the times, the plane 
of no one meridian will conſtantly paſs thro' 
the Earth. 

It is to be obſerved, that all opake and 
dark bodies, when they are expoſed to the 
direct light of the Sun, caſt a ſhadow be- 
hind them, that is oppoſite to the line the 
Sun is in. This ſhadow is nothing but the 
loſs or privation of light in the ſpace oppo- 
ite to the Sun, by reaſon the Sun's rays are 
intercepted by the opake body. Now fince 
the Earth is an opake body, it muſt like- 


wiſe caſt a ſhadow towards the ſpace oppo- 


ſite to the Sun; in which ſpace if the 
Moon ſhould come, it muſt neceffarily be 
darkened, and loſe the light which it had 
before from the Sun. And becauſe the 
figure of the Earth is ſpherical, the figure 
of the ſhadow would be cylindrical, if the 
Earth and Sun were of equal bigneſs ; or if 
the Earth were bigger than the Sun, the 
ſhadow would have the figure of a cone, 
which had loſt a piece of its top or vertex ; 
and the further it were extended would 
grow thicker and thicker. 

K And 
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And in both theſe caſes, the ſhadow 
would run out into infinite ſpace, without 
ever having an end: and then it would in- 
volve ſometimes. the other Planets, Mars, 
Tupiter, and Saturn within it, when they 
come to be oppoſite to the Sun, and enter 
within that ſpace: but this is never ob- 
ſerved, for thren theſe Planets would be e- 
clipſed : and therefore the Sun muſt neceſſa- 
rily be greater than the Earth, whoſe ſha- 
dow muſt conſequently be of a conical 
figure, and end in a point. 

But the Moon, ſince its diameter is con- 
tained about three times in the diameter of 
the ſhadow, and the diameter of the ſha- 
dow is leſs than that of the Earth, mult 
needs be much leſs than our earth. 
Let S. fig. 14, repreſent the Sun, T the 
Earth, and the cone ABC the ſhadow. It 
is evident there can be no line drawn from 
the Sun to any point of the ſpace ABC, 
which does not fall upon the Earth: and 
therefore, ſince the Earth is an opake body, 
it will not ſuſfer any rays to paſs through, 
or to illuſtrate the ſpace ABC. Now if the 
Moon, when the is oppoſite to the Sun, ſhould 
come into this ſpace, ſhe muſt then be in- 
volved in darkneſs ; and would then ſuffer 
an Eclipſe in the very time of Full- Moon. 

The Moon likewiſe, upon the ſame ac- 
count, muſt have a ſhadow of a conical 
figure oppolite to the Sun; and if this 701 
o 
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dow ſhould fall upon the Earth, which can 
never happen but when the Moon is in con- 
junction with the Sun; the inhabitants of 
the Earth, on whom the ſhadow falls, 
will be involved in darkneſs; and the Sur 
will ſeem to them to be in an eclipſe, fo 
long as the ſhadow covers them: but be- 
cauſe the Moon is much leſs than the Earth. 
its ſhadow can never cover the whole Earth, 
but only a ſmall part of it, ſuch as BC, 
fig. 15; and within that ſpace only where 
the ſhadow comes, there will be total dark- 
neſs; and the reſt of the circumjacent places 
will be illuſtrated with ſome of the Sur's 
beams, and their inhabitants will only ſee a 
part of the Sun's diſk obſcured ; which will 
be greater or leſs, according as they are 
nearer or further removed from the ſhadow, 
particularly they who live about P, will fee 
half the Sun eclipſed: but whoſoever lives be- 
tween M and N will fee at the ſame time all 
the Sun's body, and not perceive any Eclipſe. 
Hence it is manifeſt, that there can be 
no Eclipſe of the Moon but in Full. Moons, 
when ſhe is 9ppofite to the Sun; as the ſha- 
dow always is. Nor can there be any Eclipſe 
of the Sun but in New- Moons, when the is in 
conjunttion with the Sun; for then only can 
ſhe caſt her ſhadow on the Earth. Since 
therefore in every month there is one Full 
Moon and one New-Mson ; it may be aſked, 
How it comes, that the Sn and Moon do 
K 2 not 
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not ſuffer Eclipſes every month? And, in- 
deed, if the Moon did always move in the 
plane of the Ecliptic, ſince the Axis of the 
ſhadow is always in the ſame plane, the 
Moon would then cvery Full- Moon paſs thro' 
the body of the ſhadow, and there would 
be a total Eclipſe of the Moon. So like- 
, wiſe in every New-Moon, if ſhe were not 
then too far off us, the would caſt her 
ſhadow on the Earth, and produce an E- 
clipſe of the Sun, in ſame or other of the 
regions of the Earth. But the caſe is other- 
wiſe, for we have ſhewed, that the plane 
of the Moons orbit, does not coincide with 
the plane of the Ecliptic ; but that it cuts 
it in a line which paſſes through the centre 
of the Earth; and therefore the Moon is 
never in the plane of the Ecliptic, but 
when it is in this line, which is the inter- 
fection of the two planes; that is, when it 
enters the Nodes. And therefore, when it 
Happens, that the Moon at full, ſhall like- 
wile be in one of the Nodes, then the Avis 
of the ſhadow will paſs through the centre 
of the Moon, and then ſhe will be in a total 
and central Eclipſe. Let the circle MN, 
fig. 16, repreſent the tranſverſe ſection of the 
ſhadow, at the diſtance of the Moon; and 
the line CD a portion of the orbit of the 
Moon, which the Moon deſcribes in the time 
of Full Moon; which, becauſe it is but a ſmall 
portion, may be well enough repreſented by 

a right 
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a right line: let the right line BGA, be in 
the plane of the Ecliptic, and let F be the 
poſition of the Moon's centre when ſhe firſt 
touches the ſhadow, E the poſition of the 
ſame centre when ſhe firſt leaves it; G the 
ſame centre of the Moon when the Axis of 
the ſhadow paſles through it: it is evident 


that ſuch an Eclipſe will be central and 


total; and there will always be ſuch E- 
cliples when the centre of the Moon and 
Axis of the ſhadow meet in the Nodes. 
Hence the duration or time that an Eclipſe 
can laſt, may be as long as the Moon is paſ- 
fing through an arch that is equal to EF, 
or four diameters of the Moon; that is, 
above two degrees; which ſpace the Moon 
generally moves through in the ſpace of 
four hours. 

Becauſe of the largeneſs of the diameter 
of the ſhadow in- compariſon of that of 
the Moon, there may be total Eclipſes which 
are not central, where the Node does not 
coincide with the axis, and may even lye 
without the ſhadow, as figure 17 ſui- 
ficiently ſhews; the Node may likewiſe be 
at ſuch a diſtance from the ſhadow, that 
there may be only a part of the Moons 
body that can enter it, and then we muſt 
have a partial Eclipſe of the Moon, as is 
manifeſt by the figures 18, 19: and theſe 
partial Eclipſes will be greater or lets, ac- 
cording as the diſtance of the Nege from the 
. K 3 adow 
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ſhadow is leſs or greater. But when it hap- 
pens, that the Node in the time of Full 
Moon, is further removed from the axis of 
the ſhadow than twelve degrees, the Maon 
then will have ſo much latitude, or its diſ- 
tance from the Ecliptic will be fo great, tliat 
it cannot be obſcurd by the ſhadow. 

As the ſhadow of the Earth caſt upon 
the Moon produces an Eclipſe of the Moon, 
ſo, if the ſhadow of the Moon ſhould fall 
upon the Earth, it will cauſe an Eclipſe of 
the Earth, at leaſt on that part of the Earth 
on which the ſhadow falls. For the Moon 
being much leſs than the Earth, cannot 
with its ſhadow involve the whole diſk of 
the Earth, but only a very ſmall part of 
it; and ſo all the Eclipſes of the Earth will 
be partial, and not total; and ſuch Eclipſes 
will only produce a darkneſs upon thoſe 
places where the ſhadow falls, and the in- 
habitants within this ſhadow will only ſee 
the Sun totally darkened, and therefore they 
will call them Eclipſes of the Sun: but this 
18 improperly attributed to the Sun, who 
all the time retains his light without the 
leaſt diminution ; and it is only thoſe inha- 
bitants of the Earth that are under the 
ſhadow, that are truly eclipſed, and in- 
volved in darkneſs. Vide Keir's Lec- 
tures, 9, IO, II. 

For the ſatisfaction of the curious, I ſhall 
here inſert what Kyi mentions of the ſur- 


face of the Moon, &c. If 
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If the ſurface of the Moon, ſays he, was 
ſmooth and poliſhed like a looking-glaſs, it 
would not then reflect light upon all ſides, 
and every way; but it would ſhew us only in 
ſome poſition the image of the Sun, no big- 
ger than a point, but with an immenſe 
luſtre. But as in all our earth bodies, ſo in 
the Moon; its ſurface is very rough and un- 
even; upon which account it diffuſes the 
light, by reflecting it to all ſides without 
producing any image of the Sun, as poliſhed 
glaſſes do. 

But the ſurface of the Morn is not only 
rough and uneven, but there are upon it 
molt prodigious high mountains, and deep 
vallies, which cover the whole face of the 
Moon : this we thus prove. If there were 
no parts in the Moon higher than the reſt, 
no prominent points, then a right line in 
the dichotomy or quadrature, and an elliptic 
line in all the other phajes would terminate 
the light and dark parts of the diſk: but 
when the Moon is viewed with a teleſcope, 
we find that there is no regular line which 
ſeparates light and darkneis in the Moor's 
ſurface, but the confines of theſe parts ap- 
ear, as it were, toothed, and cut with in- 
numerable notches and breaks ; and even in 
the dark part, near the borders of the lucid 
ſurface, there are ſeen ſome ſmall places en- 
lightened by the Sam's beams; and upon the 
fourth day after the Næ-Moon, there may 
K 4 be 
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be perceived ſome ſhining points, like 
rocks or ſmall iſlands, within the dark body 
of the Moon; but not far from the con- 
fines of light and darkneſs, there are ob- 
ſerved other little ſpaces, which join to 
the enlightened ſurface, but run out into 
the dark fide; which by degrees change 
their figure, till at laſt they come wholly 
within the illuſtrated face, and have no 
dark parts round them : afterwards we ob- 
ſerve many more ſhining ſpaces to ariſe by 


degrees, and to appear within the dark fide 


of the Moon, which, before they drew near 
to the confines of light and darkneis, were 


Inviſible; being without any light, but 


wholly immerſed in the ſhadow, The con- 
trary is obſerved in the decreaſing phaſes, 
where the lucid ſpaces which joined the 
illuminated ſurface, by degrees recede from 
it; and after they are ſeparated quite from 
the confines of light and darkneſs, remain 
for ſome time viſible, till at laſt they alſo 
diſappear : now it is impoſſible that this 
ſhould be, unleſs theſe ſhining points were 
higher than the reſt of the ſurface, ſo that 
the light of the Sun may reach them. 
Theſe ſhining points ſituated in the 
Moon's ſurface, without the confines of the 
illuminated ſurface are the, tops of very 


high mountains, which rifing far above the 


other parts of the ſurface, are ſooner reach- 
ed by the Suns beams, and remain longer 
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in the light, than the reſt of the parts do 


which are lower. Beſides theſe, we like- 
wiſe obſerve, even in the illuminated face of 
the Moon, many dark and obſcure ſpots, 
which ſeem to be only caverns, or large 
cavities; on which the Sun ſhining very 
obliquely, and touching only their upper 
edge with his light, the deeper places re- 
main without light; but as the Sun riſes 
higher upon them, they receive more light, 
and the ſhadow or dark parts grow ſmaller 
and ſhorter, till the Sun comes at laſt to 
ſhine directly upon them; and then the 
whole cavity will be illuſtrated, and the 
parts which were obſcure before, will then 
look as bright as the tops of the moun- 
tains. From theſe conſtant obſervations it 
is plain to a demonſtration, that the Moons 
face is covered with mountains in ſome 
places, and that in others it 1s cut with 
deep pits and caverns. 

The Lunar mountains are much higher 
in proportion to the body of the Moon, 
than any mountain upon our Globe ; 
for Geometers can take the height of 
them as eafily as they can find the mea- 
ſure of a mountain upon our Earth. For 
the method, thoſe who are verſed in Geo- 
metry may apply to KEIL, Lect. x. p. 107. 

Whoever thall contemplate the face of 
the Moon with a teleſcope, continues the 
ſame Author, will diſcern it diſtinguiſhed 

with 
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with an admirable variety of ſpots; ſome 
parts have a moſt bright luſtre, and ſome 


Philoſophers have imagined them to be 


rocks of diamonds ; others have compared 
them to pearls, or ſome precious ſtones : 
but they ſeem to be the ſolid parts of high 
mountains, which are endued with a qua- 
lity whereby they ſtrongly reflect the light, 
There are again other places and parts of 


the Moon's face, and they are not a few, 


nor ſmall, which look dark, and of a duſR- 
1h colour; which the Philgſophers have fan- 
cied to be ſeas, lakes, and fens : but yet 
we find they cannot be ſeas, nor any thing 
of a liquid ſubſtance; for when they are 
looked at with a good teleſcope, we find 
they confiſt of an infinity of caverns and 
empty pits, whoſe ſhadows fall within 
them; which can never be in a ſea, or li- 
quid body. Theſe black ſpots therefore 
cannot poſſibly be ſeas; but, they conſiſt 
of ſome darker and ſad-coloured matter, 
which does not reflect the light fo ſtrongly 
as the ſolid and ſhining mountains do: but 
even within theſe dark ſpots, we obſerve 
tome bodies of a brighter light, wherewith 
they outſhine the reſt. 


There ſeems to be no clouds nor vapours 
in the Moon, from whence rain may be 


generated; for ſuch clouds would ſome- 
times cover the face of the Moon, and hide 
ſome of its regions from our fight, which 

we 
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ve never obſerve them to do. But in the 
Moon, there is a conitant ſerenity, without 
any dark weather ; and when there are no 
clouds in our air, the Moon conſtantly ap- 
ears with the ſame luſtre. It is probable 
likewiſe, that the Moon has no Atmoſphere 
to ſurround it, for, the Planets and Stars 
which are ſometimes ſeen very near its 
limb, have not their light refracted, as it is 
when it paſſes through our Atſmoſphere. 
The Aſtronomers have drawn the face of 
the Moon according as it is feen with the 
beſt teleſcopes ; for which we are obliged 
to the accurate labours of thoſe famous Se- 
lenographers FLoRENTIUs LANGRENUS, 
Joun HEvELius of Dantzig, GRIMAL - 
DUS and RiccioLus, Italians; who have 
taken particular care to note all the ſhining 
parts of the Mzor's face; and for the bet- 
ter diſtinguiſhing them, they have given to 
cach part a proper name. 
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THIRD EVENING. 


Particulars of the World in the Moon. 
That the other Planets are alſo inhabited. 


HE Marchioneſs was defirous of 
engaging me to purſue my diſcourſes 


during the day: but I repreſented to her 


that we ought to truſt only the Moon and 
the Stars with ſuch reſveries; becauſe they 
were the objects of our Converſations. We 


did not fail, in the Evening, to go into the 


Park, which was the place conſecrated ta 
our learned Converſations. 

I have great news to tell you, ſaid I : the 
Moon, that I was yeſterday ſaying, accord- 
ing to all appearances, might be inhabited, 
I now think may not be ſo; I have thought 
of a thing which puts all its inhabitants in 
imminent danger. I will not ſuffer this, 
anſwered ſhe : Yeſterday you was preparing 
me to ſee theſe people, who might ſome 
time come here, and to-day you are going 
to deftroy all my hopes. You ſhall not 
play with me in this manner: you have 

made 
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made me believe there are inhabitants in 
the Moon; I have ſurmounted the diffi- 
culty I had to imagine it, and now I believe 
it. You go very faſt, replied I; we ought 
to give only one moiety of our minds to ſuch 
things, as theſe which we believe, and to 
reſerve the other moiety free, where the 
contrary may be admitted, if there is oc- 
caſion for it. I am not ſatisfied with this, 
ſaid ſhe. Muſt we not reaſon concerning 
the Moon, as we do concerning St. Dennis? 
No, replied I, the Moon does not reſem- 
ble the Earth ſo much as St. Dennis re- 
ſembles Paris. The Sun raiſes from the 
Earth and its waters, exhalations and va- 
pours, which aſcending into the air to a 
certain height, there aſſemble and form 
themſelves into clouds. Theſe clouds, thus 
ſuſpended, fly irregularly round our Globe, 
ſometimes ſhadowing one country, ſometimes 
another. Whoever ſees the Earth from afar, 
will often remark ſome changes upon its ſur- 
face ; becauſe a great country, covered by 
clouds, will be in that place obſcured ; but 
when the clouds are paſſed over it, it then 
appears luminous. They ſee ſpots which 
are continually changing their place; they 
aſſemble in different manners, and ſome- 
times diſappear ſuddenly : we ſhould theres 
fore ſee theſe changes upon the face of the 
Moon, if there were any clouds round her; 
but, on the contrary, * all her ſpots are 


fixed ; 
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fixed; her luminous places are always ſo z 
here is the difficulty: for this reaſon; we 
are ſatisfied, that the Sun never raiſes any 
exhalations, or vapours above the Moon. 
She is therefore a body infinitely more hard 
and more ſolid than our Earth, the moſt 
ſubtle parts of which eaſily diſengage them- 
ſelves trom the other, 'and aſcend on high 
when they are put in motion by heat : from 
hence we neceſſarily draw this concluſion, 
that the Mon is a maſs of rocks and mar- 
ble, from whence not any vapours ariſe : 
beſides, they ſo naturally and neceſſarily 
ariſe where there is any water, that there 
cannot be water without exhalations and 
vapours ariſing therefrom. What are there- 
fore the inhabitants of theſe rocks, which 
cannot produce any thing ; and of this 
country, where there is not any Water ? 
And why, cried the, have you not aſſured 
me, that there is in the Moon certain ſeas, 
which have been diſcovered by our Learned? 
Theſe are only conjectures, anſwered I, 
and I am ſorry for it. Theſe obſcure places 
that they take for ſeas, may be only great 
eaverns. Conſidering the diſtance at which 
we are placed from the Moon, we may be 
allowed to gueſs ſome things wrong. But, 
faid ſhe, is this ſufficient for us to give up 
the inhabitants of the Moon? No, no, not 
wholly, Madam, anſwered I, we will nei- 
ther determine ſor or againſt them. I ac- 


knowledge 
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knowledge to you my weakneſs, replied 
ſhe; I am not capable of entertaining ſo 

erfect an indifference ; I want to believe. 
Fix me immediately to ſome opinion upon 
the inhabitants of the Moon; preſerve them, 
or annihilate them forever, and then we will 
no longer ſpeak of them; but I would rather 
they ſhould be preſerved, if poſſible; I 
have taken a very great liking to them, and 
it would now give me pain to quit the opi- 
nion I have formed, that there are inhabi- 
tants in that Planet. We will not then leave 
the Moon deſerted, replied I, we will re- 
people it to give you pleaſure. In truth, 
becauſe the appearance of the ſpots in the 
Moon do not ever change, we cannot be- 
lieve, that there are any clouds round her, 
which ſometimes ſhadow one part, ſome- 
times another; but this is not ſaying, that 
therenever ariſes yapours, orexhalations from 
her. Our clouds that we ſee carried in the air, 
are only exhalations and vapours, which going 
from the Earth, are ſeparated into particles, 
too ſmall to be ſeen; and which, aſcending 
a little higher, there meet with a certain 
cold which binds it, and renders it viſible, 
by the union of its parts; after which, they 
become great clouds, that float in the air, 
where they form ſtrange figures, until they 
fall in rains. But theſe ſame vapours, and 
theſe fame exhalations, do not always form 
themſelves into clouds; but are often «fo 
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diſperſed, as to be imperceptible ; but, aſ- 
ſembling together, they form dews *, which 
fall on the Eartb, without any cloud being 
perceived. I ſuppoſe, therefore, that thete 
are theſe ſort of vapours in the Moon; for, 
in fact, there muſt be ſuch; it is not to be 
ſuppoſed, that the Moon is a maſs, all the 
parts of which are of an equal ſolidity, all 
equally in repoſe, all incapable of receiving 
any change by the action of the Sun upon 
them. We do not know any body of this 
nature, even marble is not; every thing 
which is the moſt ſolid, is ſubject to change 
and alteration, either by ſome ſecret and 
Inviſible motion, which is, in itſelf, or by 
that which it receives from without. But 
the vapours of the Moon never aſſemble 
round her in clouds, nor do they fall upon 
Her in rains; they may form only dews. It 
is ſufficient for this purpoſe, that the air f 
with which the Moon is ſurrounded, is par- 
ticular to it, as the air of our Earth is to it, 
whether it is a little different from our air, 
and that the vapours of the Moon are a little 
different from the vapours of the Earth, 
Which is more than probable. Upon this 
footing, the diſpoſition of matter in the 
| * Dews is, in a great meaſure, afcend from the Farsh, as 
is now, in general allowed. 5 
1 There is a large Addition to this Work concerning air, 
as many things here on Tarib depend on it. As to a parti- 
eular air for the Mocn, and what Fox TEN ELLE here ſpeaks 
of, notice is taken of ig in the following Additions, 
Moon, 
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Moon muſt be otherwiſe than it is upon the 
Earth, the effects are different, but this 
does not ſignify ; from the moment that we 
have found an interior motion in the parts 
of the Moon, or one produced from exter- 
nal cauſes, the inhabitants again appear, 
and we have a neceſſary fund for their ſub- 
ſiſtence. This will furniſh them with 
fruits, corn, water, and every thing that is 
wanting. I mean fruits, corn, and water, 
&c. according to the nature of the Moon, 
which I acknowledge I know not, the 
whole proportioned to the wants of its in- 
habitants. This being the beſt account I 
can give. 

That is to ſay, ſaid the Marchioneſs, that 
you only know that all is proper, without 
knowing how it is; this is great igno- 
rance, founded on very little knowledge; 
but we muſt conſole ourſelves; I am yet 
very happy, that you have given inhabi- 
tants to the Moon. I am very well con- 
tented, that you have given them a parti- 
cular air, which ſurrounds them, for to me 
it ſeems, that a Planet would appear very 
naked without. 

Theſe two different airs, anſwered I, con- 
tribute to hinder a communication between 
the two Planets. If the only difficulty was 
flying then, as I faid to you yeſterday, that 
difficulty may ſometime hence be fur- 
mounted. I acknowledge, however, that 
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there is not at preſent much appearance of 
it. The great diſtance from the Moon to 
the Earth is a farther difficulty to be ſur- 
mounted, which is certainly conſiderable ; 


but ſuppoſing this was ſurmounted, and 


that the two Planets were nearer to each 
other, it would not yet be poſſible to paſs 
from the air of one into the air of the other. 
Water is the air of fiſhes; they never pals 
into the air of birds, nor the birds into the 
air of fiſhes; it is not the diſtance which 
hinders them, it is, that each hath for a pri- 
ſon the air it reſpires. We find that ours 
is mixed with vapours, more thick and 


more groſs than that of the Moon. For 


this reaſon, an inhabitant of the Moon, who 
ſhould arrive on the confines of our World, 
would be drowned the moment he entered 


into our air, and we ſhould ſee him fall 
dead on the Earth. | 


Oh! what a deſire have I, cried the 
Marchioneſs, that there might happen ſome 


great ſhipwreck which would ſcatter here a 
great number of theſe people, then we 


might conſider at eaſe their extraordinary 
figures. But, replied I, if they ſhould be 
able to ſwim on the exterior ſurface of our 


air, and from thence through a curioſity to 


ſee us, ſhould — for us as we do for fiſhes, 
would this pleaſe you? Why not? an- 
ſwered ſhe, laughing. As for me I would 
manly throw myſelf into their nets, only 

to 
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to have the pleaſure of ſecing thoſe who 
fiſhed for me: 


Do you think, Madam, replied I, that 


you would not be very ill when you arrived 
at the upper part of our air: it is not fit 
for reſpiration for us in every part of it; 
nay, this is ſaid to be the caſe, at or near 
the top of fome high mountains ; and I am 
greatly aſtoniſhed, that thoſe who have the 
folly to believe, that corporeal genii inhabit 
the moſt pure air, don't alſo inform us, that 
the cauſe why they ſo ſeldom viſit us, and 
why thoſe viſits are ſo ſhort, is, that there is 
among them but few who know how to 
dive, and that even thoſe can ſcarce get to 
the bottom of this thick groſs air where we 
reſide; and that theſe divings are of very 
ſhort duration: 

See, therefore, theſe natural barriers, 
which prevent us from going out of our own 
world, or entering into the Moon. Let us, 
therefore, at leaſt for our conſolation, en- 
deavour to gueſs what we can concerning 
that world. I believe; for example, that 
they muſt there fee the Heavens, the Sun, 
and the Stars, of a very different colour 
from what we ſee them. All theſe objects 
appear to us as ſeen through a kind of na- 
tural glaſs, which changes the appearance. 
This is our air, mixed with vapours and ex- 
halations, and which is extended to a very 
great heighth. Some Moderns pretend, 

L 2 that 
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that it is of itſelf blue, as well as the wa- 
ter of the ſea, and that this colour does not 
appear either in the one or the other, but at 
a great depth. The Heavens, they ſay, 
where the Fixed Stars are ſet, hath not of 
itlelf any light, and therefore ought conſe- 
quently to appear black; but we e foe it thro” 
the air, which is blue, and therefore it ap- 
-pears blue. If this is true, the rays of light 
proceeding from the Sus and the Stars, 
cannot paſs through the air without be- 
ing tinged a little with the colour of the 
air, and loſing as much of that colour, 
which is natural to them. But if the air it- 
ſelf is not of any colour, it is certain, that 
through a great miſt, the light of a flam- 
beau, which we ſec at a diſtance, appears 
wholly red, although this is not its true co- 
Jour, and our air is no more than a great 
miſt, which muſt neceſſarily alter the true 
colour of the Heavens, the Sun and the 
Starg. It only belongs to the celeſtial mat- 
ter to bring us light and colours in all their 
purity, and ſuch as they really are: fo be- 
cauſe the air of the Moon is of a different 
nature from our air, it is either in itſelf 
tinged with another colour, or it is at beſt 
mother ſort of miſt, which cauſes a diffe- 
rent alteration in the colours of the celeſtial 
bodies. In ſhort, with regard to the inha- 
bitants of the Moon, this glaſs 3 which 
3 every thing, is changed. 


This 
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This makes me prefer our habitation to 

that of the Moon; ſaid the Marchioneſs : I 
don't know how to believe that the variety 
of colours of the celeſtial bodies are fo fine 
there as they are here *. Imagine, if you 
pleaſe, a red ſky and green Stars, the effect 
is not ſo agreeable as Stars of the colour of 
gold upon a blue ground. 
To hear you ſpeak, replied I, one would 
ſuppoſe you was chuſing a dreſs, or a ſet of 
ribbans; but believe me, Nature hath a 
great deal of art and fancy ; leave to her the 
care of inventing a ſet of colours for the 
Moon, and Fll engage ſhe underſtands it 
well. She will not be defective in varying 
the ſpectacle of the Univerſe in each differ- 
ent point of view, and will always vary it 
in a very agreeable manner. 

I acknowledge her addreſs, interrupted the 
Marchioneſs, ſhe is ſparing of her pains ; in 
changing the objects for each point of view, 
ſhe only changes the glaſſes, and ſhe hath 
the honour of this great diverſity, without 
having been at any additional coſt. With 
blue air ſhe gives us blue Heavens, and, per- 
haps, with a red air, ſhe gives red Heavens 


* FoxnTENELLE might have drawn a kind of compariſon 
from our Torrid, Zone, to have ſatisfied, the Marchionets:; 
there the air is ſo much rarifed by the power of the San, that 
the fineſt ſky we ever ſee in our noctkerr climates, can never 


equal the appearance of the Heavens in many parts of ths 
Torrid Zone. 
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to the inhabitants of the Moon; the ſame 
Heavens, however, always remain. It appears 
to methatſhe hath placed in our imaginations 
certain glaſſes, through which we ſee every 
thing, and which makes a very great change 
in objects with regard to each man. AL kx- 
AND ER ſaw the Earth, as a fine place, very 
proper for eſtabliſhing on it a great Empire. 
CELADON ſaw it only as a proper reſidence 
for Aſtrea. A Philoſopher ſees it as agreat Pla- 
net, travelling thro the Heavens, covered with 
fools. I do not believe the ſpectacle changed, 
more between the Earth and the Moon than 
the imaginations of mankind vary. 

The change of the ſpectacle is more ſur- 
prizing in our imaginations, replied I; for 
theſe are only the ſame objects that we ſee 
ſo differently, at leaſt in the Moon; they 
may ſee other objects, or not ſee ſome of 
thoſe that we ſee here. Perhaps they do 
not know in this country, either the Au- 
rura or Twilight. The air which ſurrounds 
us, and which is raiſed above us, receives 
the rays of light, which cannot fall on the 
Earth; and becauſe the Atmoſphere is very 
groſs, it ſtops a part of thoſe rays, and ſends 
us the reſt, although not naturally deſtined 
for us. So the Aurora and a Twilight are 
favours Nature confers on us; it is a light 
that, excluſive of particular circumſtances, 
we ought not to have, and which is given 
us over what is due to us. But in the 


Moon, 
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Moon, it is certain, the air is more pure, 
and therefore it may not be fo proper for re- 
flecting down on that Planet the rays of 
light that it receives from the Sun before he 
riſes, or after he is ſet. The poor inhabi- 
tants have not the favour of this light, 
which ſtrengthening itſelf, or, as we may 
fay, encreaſing by little and little, agree- 
ably prepares them for the arrival of the 
Sun, or which gradually growing weaker, 
prepares the inhabitants of the Earth for 
its loſs *. They are in profound darkneſs 
at night, and in the morning it appears as 
if a curtain was inſtantaneouſly drawn up, 
when their eyes are ſtruck with all the 
light of the Sun; they are in the morning 
ſuddenly in a lively and ſhining light, and 
at night they in one inſtant fall into pro- 

* I have here taken a liberty J have not before made uſe 
of, in giving a very free tranſlation, but though it contains 
the Authors ſenſe, yet, to do juſtice to him, I muſt acknow- 
ledge that there is a beauty in the original I have not ſufficient 


capacity to preſerve in the tranſlation. For this reaſon, I 


thought it would not be improper to give the whole of the 
above ſentence in French. 


Les pauvres habitans no'nt done point cette lumière de fa. 
vour, qui en ſe fortifiant peu a peu, les preparoit agreable- 
ment à Parrive du ſoleil, ou qui en Saffoibiffant commede 
nuance en nuance ꝗ, les accoutumeront a fa perte. 


Here chiefly with me hes the difficulty: the ſenſe,as T have 
before obſerved, I think I have given; but there is a parti- 
cular beauty in the Idom, 1. e. in the expreflion, comme de 
nuauce en nuance, nuance ſignifying a ſhadowmg with light 
colours upon dark of the ſame kind, or with dark colours of 
the ſame kind, 

| L 4 found 
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found darkneſs. Day and night are not 
connected by any medium, which partakes 
of both. The Rambow is another thing 
which the people in the Moor have not; 
for, if the Aurora is an effect of the groſſ- 
neſs of the air and the vapours, the Rain- 
bow is formed in the clouds from whence 
the rain falls; and we are indebted to the 
leaſt things in the World, for the fineſt 
appearances in Nature. Then there is not 
round the Moon, any vapours groſs _— 
nor any clouds from whence rain proceeds. 
Adieu the Rainbow with the Aurora! to 
what will they reſemble the belles of this 
country ? What a ſource of —— Is 
there loſt | 
I ſhould not greatly regret the loſs of 
this compariſon, ſaid the Marchioneſs ; and 
I find that they are ſufficiently recompenſed 
in the Moon for not having either Aurora 
or Rambow for, by the ſame reaſon, they 
ſhould not have either lightening or thun- 
der; becauſe theſe are alſo formed in the 
clouds. They have fine days, that are al- 
ways ſerene, during which they do not loſe 
the ſight of the Sun. All the Stars appear 
to them every night, and they are never de- 
prived of the ſight of any of them; they 
know not any ſtorms or tempeſts, nor any 
part of thoſe things which appear to us to 
be an effect of the anger of the Heavens: 
Do you find therefore ſo much cauſe to 
complain? 
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complain? You repreſent the Moon to me 
as an inchanting habitation, anſwered I: 
in the mean time, however, I don't know, 
if it is fo delightful to have always over- 
head, during days that are equal to fifteen 
of ours, an ardent Sun, and not a cloud to 
moderate its heat. Perhaps alſo, it is for 
this cauſe, that Nature hath hollowed in 
the Moon a kind of deep wells, which are 
large enough to be perceived by our tele- 
ſcopes : theſe are not, as is ſuppoſed by 
ſome, valleys that lie between moun- 
tains ; but they are great caverns, that we 
ſee inthe midſt of certain flat places, in very 
great numbers. How do we know, but 
that the inhabitants of the Moon, incom- 
moded by the perpetual ardor of the Sun, 
may take refuge in theſe large caverns, per- 
haps theſe are the only places where they fix 
their habitations, and that they here build 
their towns. We ſee that ſubterraneous Rome 
is greater than Rome which is upon the 
Earth. We need only take away the latter, 
the reſt would be a town built in the man- 
ner of the Moon. All the people are in 
wells, and from one well to another there 
are ſubterraneous ways for the communi- 
cation of the people. Vou will laugh at 
this viſion; I will conſent that you ſhall, 
with all my heart: nevertheleſs, to ſpeak 
to you very ſeriouſly, you may be deceiv- 
ed rather than I. Do you believe that 
the people of the Moon muſt inhabit the 
ſurface 
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ſurface of their Planet, | becauſe that we 
dwell upon the ſurface of ours? It may be 
quite otherwiſe: becauſe we dwell on the 
ſurface of our Planet, they may not, for 
that reaſon, dwell on the ſurface of their's. 
All things may be very different there from 
what they are here. | 
It does not ſignify, ſaid the Marchioneſs, 
I cannot reſolve to let the inhabitants of the 
Moon live in a perpetual obſcurity. It 
would give you yet greater pain, replied I, 
if you know that a great — of 
antiquity hath made the Moon the reſi- 
dence of thoſe ſouls, who have here merited 
to be very happy. All their felicity conſiſts 
in this, that they there hear the harmony, 
which the celeſtial bodies make by their 
motions : but, as he pretends, when the 
Moen falls into the ſhadow of the Earth, 
they cannot any longer hear this harmony; 
then, ſays he, the fouls cry as in deſpair, 
and the Moon haſtens as much as ſhe poſ- 
fibly can to draw them out of a ſituation fo 
difagreeable. We ought therefore, replied 
ſhe, to ſee here thoſe who have in the Moon 
merited happineſs; for certainly they muſt 
ſend in like manner to us; and in theſe 
two Planets, we believe that there is a ſuf- 
ficient proviſion for the felicity of fouls, by 
tranſporting them into another World. Se- 
riouſly, replied I, it will not be a trifling 
pleaſure to ſee ſeveral different * 
This 
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This voyage ſometimes gives me great ſa- 
tisfaction to make it only in imagination: 
And what will it do, if we perform it in 
reality? This would be much better than 
going from hence to Japan; that is to ſay, 
than crawling, with much pain, from one 
part of the Earth to another, for the ſeeing 
only of men. Very well, ſays ſhe, let us 
go and make the voyage of the Planets : 
Who hinders us ? Let us go and place our- 
ſelves in all theſe different points of view, 
and from thence conſider the Univerſe. 
Have we any thing more to fee in the 
Moon ? This World is not yet exhauſted, 
anſwered I. You remember only two mo- 
tions, by which the Moon turns upon her- 
ſelf, and round us, being equal, the one 
always renders to our eyes what the other 
ought to deprive us of ; and that ſhe always 
preſents to us the ſame face. There is only 
this moiety that we ſee; and, as the Moon, 
with regard to us, ought not to be looked 
on as turning upon her centre, this moiety 
which we ſee, we always ought to ſee, and 
always fixed in the ſame part of the Hea- 
vens. When it is night in her, and theſe 
nights are equal to fifteen of our days, ſhe 
ſees, at firſt, a little corner of the Earth en- 
lightened ; at length it grows greater, and, 
almoſt from hour to hour, the light appears 
to her to ſpread itſelf upon the face of the 
Earth, until in the end it hath intirely co- 

vered 
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vered her: on the contrary, theſe ſame 
changes appear to us to happen in the Moon 
from one night to another; becauſe that 
we a long time loſe the fight of her. I wiſh 
I could gueſs well at the bad reaſonings the 
Philoſophers of that World make uſe of, 
upon our Earth appearing immoveable, 
when all the other celeſtial Bodies rife and 
fet to them in fifteen days. They certainly 
attribute this immobility to its greatneſs; 


for it is fixty times larger than the Moon; 


and when the poets are defirous of praifing 
their indolent Princes, I doubt not but that 
they make uſe of the example of the Ear?/'s 
majeſtic repoſe : in the mean time, it is not 
a perfect repoſe. They within the Moon 
fee in a very ſenſible manner our Earth turn 
upon its centre. Imagine to yourſelf our 

e, our Aſia, our America, which pre- 
ſent themſelves, the one after the other, in 
little and different figures, nearly as we ſec 
them upon maps; that this proſpect muſt 


appear new to travellers who paſs from the 
moiety of the Moon, which never ſees us, to 


that which always fees us. Ah! with what 
difficulty do they believe the relations of 

the firſt People who have ſpoke of us, when 
they return into that great Country to which 
we are wholly unknown! It juſt enters into 
my mind, ſays the Marchioneſs, that from 
this Country into the other, they make a 
kind of pilgrimages for coming to conſider 


ud 
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us, and that there are honours and pri- 
vileges for thoſe that have, once in their 
lives, ſeen the great Planet. At leaſt, re- 
plied I, thoſe who ſee us have the privilege 
of being better enlightened during their 
nights the habitation of the other moiety 
of the Moon muſt be much leſs commo- 
dious in this reſpect. But Madam, let us 
continue the voyage that we have attempt- 
ed to make from Planet to Planet : we have 
viſited the Moon long enough. On going 
from the Moon, we draw toward; the Sun, 
where we find Venus. As to Venus, I re- 
ſume my reaſoning concerning St. DrNNIS. 
Venus turns upon herſelf, and round the 
Sun, as the Moon; we diſcover with te- 
leſcopes, that Venus, as well as the Moon, 
ſometimes appears horned, ſometimes in the 
wane, ſometimes ul, according to the 
different ſituations in which ſhe is with re- 
gard to the Earth. The Moon, according to 
all appearances, is inhabited; Why, there- 
fore, ſhould not Venus be allo inhabited? 
But, interrupted the Marchioneſs, in al- 
ways ſaying, Why ſhould not, are you going 
to place inhabitants in all the Planets? 
Doubt it not, replied I, this why ſhould not, 
hath a virtue which will people the whole ; 
you will ſee that all the Planets are of the 
lame nature, all opake bodies, who have not 
any light but what they receive from the 
Sun, and which light they reflect to each 

other; 
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other; theſe Planets have all the ſame mo- 
tion, fo that hitherto they are all alike. In 
the mean time, ſhould we fuppoſe, that 
theſe great bodies have been made not to be 
inhabited, that this was their natural con- 
dition, and that an exception was juſtly 
made in favour of the Earth only ; who- 
ever will may believe it; for me, I cannot. 
I find, fays the, from Grand inſtances, you 
are very obſtinate in your opinion. But a 
moment ſince you ſaw the Moon a deſart, 
and did not ſeem much to regard it; and 
now, was any one to dare to ſay, that al 
the Planets were not inhabited, it would 
almoſt make you angry. It is true, anſwered 
J that in the very moment that you ſur- 
priſed me, if you had not oppoſed me, with 
regard to the inhabitants of the Planets, | 
might not only have ſupported my opinion, 
but 1 believe I ſhould have delivered my ſen- 
timents on their formation. There are mo- 
ments of credulity, and I have never found- 
ed my opinion ſo ſtrongly as on this ſubject; 
ſometimes, even when I am a little cooler, 
I cannot avoid thinking it very ſtrange, that 
the Earth ſhould be inhabited as it is, and 
that the other Planets ſhould not alſo be in- 
habited; for we cannot believe, that we 
ſſee all the inhabitants of the Earth; there 
are as many kinds of animals inviſible as 
well as vifible. We ſee from the elephant 
| Juſt to the hand-worm, here ** 1 
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fight; but from the hand-worm begins an in- 
finite multitude, to which that worm is as 

an elephant, and which our eyes cannot per- 
ceive without the aſſiſtance of art. We ſee 
with microſcopes very ſmall drops of rain- 
water, vinegar, or other liquors, full of little 
fiſh, or little ſerpents, that we ſhould not 
ever have ſuſpected. to inhabit there; and 
ſome Philoſophers believe, that the differ- 
ent taſtes which we perceive in various ſub- 
jects , are the punctures that theſe little- 
animals make on the tongue. Mix certain 
things in ſome one of theſe liquors, expoſe 
it to the Sun, there leave it to corrupt, ſee 
mmediately a new kind of little animals. 

A great many bodies which appear ſolid 
are ſcarce any thing but a maſs of theſe 
imperceptible animals, who there find for 
their motions as much liberty as they want. 
A leaf of a tree is a little world, inhabited by 
invifible worms, who there know moun- 
tains and abyſſes, and who have not from 
one fide of the leaf to the other any more 
communication with the worms that live 
there, than we have with the Antipodes. 
On the beſt reaſoning, it ſeems to me, x 
great Planet ſhould be ſuch an inhabited 
world. We find even in ſome kind of very 


* Almoſt every thing is, by many of the modern Philoſo- 
phers, allowed to be full of living inſects, particularly liquids, 
fruits, the leaves of trees, &c. This is confirmed by experi- 
ments made with the microſcope, | 

hard 
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hard ſtones, innumerable little worms, whicfi 
are there lodged in all parts in inſenſible 
voids, and who nouriſh themſelves on theſe 
ones which they eat. Form to yourſelf an 
idea of the great number of theſe little 
warms, and how many years they can ſub- 
ſiſt on the quantity of a grain of ſand ; ac- 
cording to this example, was the Moor only 
a maſs of rocks, I would rather they fhould 
be eat by its inhabitants, than not to have 
inhabitants there. In ſhort, all is full of 
life; all is animated; put all thoſe kinds of 
animals newly diſcovered, and even all thoſe 
| which we can eaſily conceive are yet to diſ- 
cover, with thoſe that have always been 
en, you will certainly find, that the Earth 
is well peopled, and that Nature hath here 
o liberally ſpread ſuch a variety of animals, 
that it gives her not any uneaſineſs, our ha- 
ving ſeen only the moiety. Do you believe, 
that after ſhe. hath here carried fo far her fe- 
eundity, even to exceſs, ſhe hath been ſo 
barren in all the Planets, as not to produce 
4 living being? 

My Ar My is ſufficiently convinced, fait 
the Marebianefs but my imagination is op- 
preſſed with the infinite multitude of inha- 
bitants that are in all theſe Planets, and the 
diverſity that muſt be eſtabliſhed amongſt 
them, greatly embarraſſes me; for I' ſee 
he — well, that Nature, as ſhe is an enemy 
to 
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to repetitions, hath made them all different; 
but how.can I form ſuch an idea ? It is not 
for our imaginations to attempt ſuch a re- 
preſentation, anſwered I, ſhe cannot go far- 
ther than our eyes. We can only perceive, 
with a certain univerſal view, the diverſity 
which Nature hath ſhewn in all theſe 
Worlds. All our faces are in general upon 
the ſame model; but thoſe of two great na- 
tions, or of two different countries, as the 
Europeans, and the Africans, or the Tar- 
tars, appear to be made upon two particu- 
lar models, and farther we find the model 
of the faces of each patticular family. What 
ſecret muſt Nature have had for varying in 
ſo many ways, a thing ſo ſimple as a 
face? We are only in the Univerſe as a 
little family, of which all the faces re- 
ſemble each other; in another Planet, there 
is another family, whoſe faces have a diffe- 
rent air. 

To me it appears, that this difference aug- 
ments in proportion as they are farther re- 
moved from each other; and that whoever 
was to ſee an inhabitant of the Moon, and 
and inhabitant of the Earth, would eaſily 
perceive they were of two Worlds, nearer 
to each other than an inhabitant of the 
Earth and an inhabitant of Saturn. Here, 
tor example, we have the uſe of ſpeech ; in 
another Planet they may ſpeak by ſigns; 

X farther 
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farther off they may not ſpeak at all *, 
Here, reaſoning is founded an experience ; 
in another ot wages experience may add very 
little; farther off, old men may not know 
more than children. Here, we are tor- 
ee ourſelves concerning the future 
| an the paſt; in another Planet, they 
brow torment * hemſelyes more concern- 
ing the paſt than the future; farther off 
they may not torment themſelves concern- 
mg either one or the other, and theſe laſt 
may not perhaps be more unhappy than ei- 
hi of 2 * It is Eid that we 
want a a ſixth natural ſenſe, by which we 
might learn a great many things we are 
now ignorant K This fixth ſenſe is cer- 
* in ſome other world, where they may 


As we may F ſuppoſe the :nhabltants of te 
otherPlanets to be rational, ſo we may juſtly imagine them v 
be /eciel beings, as I ſhall hereafter obſerve. If fo, then 
I think our Author is not in this article ſerious. For as Mr. 
Har 1s in his HER MESs ſays, with regard to us, If men 
«* by Nature had been framed for ſolitude, they had never 
felt an impulſe. to converſe one with another. And ib 
«« like lower animals, they had been by Nature irrational, 
they could not have recogniz d the proper ſubjects of dif- 
« courſe.” And — © That srEECAH is the joint energy of 
our beſt and nobleſt faculties, (that is to ſay, of our rea/cr 
«, and our ſocial affection) being withal our peculiar orna- 
«« ment and diſtinction, as nen $0 for the inhabitants 
of the Planets, without ſpeech they might as well be irra- 
tional, for forial heings they could not be, unleſs they have a 
Fea. method of a that we cannot form an 


want 
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want ſome one of the five * that we poſ- 
ſeſs. Perhaps there may even be effec- 
tively a great number of natural ſenſes ; but 
in the partition made between us and the 
inhabitants of the other Planets, there are 
only five fallen to our ſhare, with which 
we muſt be contented, becauſe we cannot 
conceive any others. Our ſciences have 


certain confines that the human mind hath 


not been able ever to paſs; there is a point 
where we ſuddenly ſtop; the reſt is reſerved 
for other worlds, where ſomething that we 
know may be unknown. This Planet en- 
joys the Nel of love, but it is always de- 
ſolated in many places by the fury of war. 
In another Planet, they may enjoy a conti- 
nual peace; but then they may be wholly 
unacquainted with love, and they may be 
tired with inactivity. In fact, that which 
Nature practiſes in little among men, for the 
diſtribution of good fortune or of talents, ſhe 
may without doubt practice in great in the 
other worlds, and ſhe would eaſily remember 
to make uſe of that wonderful ſecret, which 
ſhe hath of diverſifying all things, and of 
rendering them at the ſame time equal by 
her compenſationsÞ. 

Are you contented, Madam, added I, 

* With J to our ſenſes, we may be ſaid to have but 


one, viz. feeling; all our ſenſes may be reduced to this one, 
and the other = are only ſubdiviſions of it. 


ü FonTexeLL's imagination is lively, yet all his various 
| M 2 quitting 
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uitting the ſerious tone of voice I had hi- 
erto preſerved. Have I given you enough 
of Chimera? Truly, anſwered ſhe, it ſeems 
to me that I can at preſent, with leſs diffi- 
culty than before, comprehend the differ- 
ences of all theſe worlds. My imagina- 
tion labours upon the Plan that you have 
given me: I can repreſent to myſelf extra- 
ordinary characters and cuſtoms for the in- 
habitants of the. Planets, and I: can even 
compoſe for them ſome very whimſical and 
| ſtrange figures. I cannot, however, well 
deſcribe theſe figures, though I willingly 
would give ſome deſcription of them. As 
for theſe figures, replied J, I would adviſe 
you to leave them to the care of your 
dreams, that you will to- night have. We 
{hall fee to-morrow if they ſerve. you well, 
and if you ſhall then have learnt how all the 
inhabitants of the Planets are made. 


changes are, and muff neceſſarily be made according to the 
ideas we have, as derived from ſenſe, that being the origin 
of our ideas, and the whole is only gueſs or fancy ; for as to 
the inhabitants of the other worlds, we do not know any 
thing of them, and can only draw concluſions from a chain 
of reaſoning concerning them. Allowing the Author's opi- 
nion juſt, as to the various- and different perfections the in- 
habitants of different Planets may enjoy, we may carry our 
imagination a degree farther, and ſuppoſe there is a world, 
or ſtate, where every perfection may be united, and the be- 
ings thereof may have attained that ultimate point, to which 
- Immortal beings are by their great Creator deſtined to arrive. 
I would here be underſtood to mean ſuch a perfection, a3 
reaſonable, yet created beings, may be ſuppoſed to enjoy- 
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I. may not be improper, before I pro- 
ceed further with my regular Additions, 
to notice here ſeveral things, which are to 


be met with in the preceding Evenings, and 1 
which could not be properly included in the vl 
Additions already made. 20 
Of the reflection of light from the Moon. 1 
As to the reflection of light from the Moon, 4 i 


which cauſes many to think it a body that 
is of itſelf luminous; I muſt obſerye that 
tis by experience and reaſoning we learn 
all things: we even learn to fee ----- Let 
a perſon who hath from his birth been 
blind, when arrived at the age of matu- 
rity recover his eye-ſight, and then at a 
diſtance, ſee a ſteeple whereon the Sun 4 
ſhines, with a ſtron light, he will ſup- 1 

NI 3 my pole | 
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ſe it a body, that is, of itſelf luminous 

he ſame as to the Moon: we ſee only a 
collective body of light, or a collection of 
the rays of light, which, ſtriking on the eye, 
form on the retinæ the image of a luminous 
body ; but, as hath been mentioned in the 
preceding Additions, notwithſtanding the 
great quantity of light ſhe reflects, it is not 
attended with any — and light and heat 
are different things: now this could not 
well happen, if the Moon was of itſelf a lu- 
minous body. A farther proof, and which 
is alone ſuthcient, is, the Moon could not 
ever be eclipſed by the interpoſition of the 
Eazrth between her and the Sun, if ſhe was 
herſelf a luminous body. 


On flying to the Moon. 


As to flying to the Moon, FoxnTENELL: 
only ſpoke by way of amuſement, as | 
think; for he has himſelf ſhewn one na- 
tural barrier, viz. the different quality of 
our air, and the Atmoſphere of the Moon, if 
ſhe hath any: this is an unanſwerable objec- 
tion, for we cannot exiſt at the top of 2 
high mountain, where the air is very fine 
and pure, and this ſhews we are by 
nature formed for a 7 air. It is thus 
ns. we live, and during our whole 


wes exiſt, in a groſs air; we may then con- 


clude we are formed for ſuch, as 'tis not « 
e 
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be ſuppoſed, the Deity would place us in 
an Atmoſphere that was not fit for us. As 
to flying to the Moon, there is a farther ob- 
jection, viz. we naturally by guy tend 
to the Earth, and I do not ſee how we can 
get out of the power of its attraction: the 
air will doubtleſs bear a great weight ; as 
is evident by its ſupporting large birds, but 
the height they fly is not any thing, com- 
pared to the height of the Atmoſphere. 
And I do not ſuppoſe that the air at the ups 
per part of the Atmoſphere hath ſufficient 
energy to ſupport a ſmall bird. Again, 
could a man proceed beyond the ſphere of 
the Earth's attraction *, he would, I think, 
immediately tend to the Sun, whoſe power 
may, beyond the ſphere of the attraction of 
our Earth, be far ſuperior to the Mzoor's 
power; and, could a man even get within the 
ſphere of the Moon's attraction, he mult 
tall with great rapidity on that Globe, as 
we do not know of any Atmoſphere or air 
that ſurrounds it, which would ſupport a 
flying body. But I need not ſay any more. 
FoxTENELLE did not ſuppoſe the thing 


pofſible, nor can any reaſonable perſon be- 
lieve it. 


Attraction is here uſes as a general term, but we cannot 
form an idea of its nature. It may perhaps be more properly 
the effect of a repelling power, that we Know not. | 
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of the M don, Aer it bath not ay 
„„ Atmoſphere. * 

It i is certain, ſays Huverw s in N. Ce- 
| Worlds, that the Moon has no air or 
_ Atmoſphere, ſurroundin g it as we have. 
For then we could never fee the very ut- 
termoſt rim of the Moon ſo exactly as we 
do, when any Star goes under it, but its 
light would terminate in a gradual faint 
1 25 and there would be a ſort of down, 
as it were, about it; not to mention, that 
the vapours of our Atmoſphere conſiſt of 
water, and conſequently that Where there 
are no ſeas or rivers, there can be no At- 
moſphere. This is that notable difference 
between that Planet and us, that hinder: 
all probable N about it. 


of the Moon s 5 
The Noon 8 leaſt diſtance from the Earth, 


RE1L in his Lectures, p. 121, ſays, is 56 
ſemidiameters of the Earth. 


Of the Antipodes. 


As to the Antipodes of our Earth, whoſe 
feet are towards ours, and their heads rela- 
tive to us downwards; it is cafily con- 

| ceived 
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ceived. The centre, or middle of the Earth, 
is the loweſt part in our Globe, and could 
we dig to the centre, we could go no far- 


ther downwards; for, to go farther, we 


muſt from that point aſcend; and was it 
poſſible to have a hole entirely through the 
Globe from ſurface to ſurface, in a right 
line paſſing through the centre, and a ſtone 
dropped, it would by its increaſed velocity 
paſs ſome way beyond the centre, and return 
again on this fide the centre, and fo vibrate 
from fide to fide for a long time, perhaps 
for ſix months before it would ſettle ; it 
would, however, at length ſtop immediate- 
ly in the centre, in the ſame manner as a 
plummet and line vibrated on earth, when it 
reſts, ſtops, in a right line immediatly tend- 
ing to the centre of the Earth. In like 
manner, every perſon walking on the ſur- 


face of the Earth, tends to the centre of 


the loweſt point. Therefore, thoſe who are, 
with reſpect to us, immediately oppoſite, 
and called our Antipodes, walk erect as 
we do. 


Of the Spots in the Moon. 


As to the dark Spots in the Moon, by 
ſome ſuppoſed to be a fort of matter, not 
proper tor reflecting light, I think that opi- 
nion is not well founded, for there is ſcarce 
any matter we know of, unleſs the _ 
* ſoli 
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ſolid marble, but what | the Sum would, k 
think, in a ferics of ages, ſo far calcine, 
as to render it in ſome fort white, and pro- 
per for reflecting of light and ſolid marble, 
if it was even black, would in the Moon re- 
ect us ſome light, if the doctrine of the 
reflection of light and the matter light is 
formed of be true; unleſs for ſuch an ope- 
ration of the Sun as I have mentioned above, 
an Atmoſphere ſomething ſimilar to ours 
is neceſſary, and which it may be, and 
1 believe is; and whether the Moon hath an 
Atmoſphere imperceptible to us, that may 
tranſmit the rays of light proceeding from 
the Fixed Stars without refraction, by a 
particular quality, (or if refracted, that 
ſuch refraction be very little, and not per- 
ceived by us) and which may co-operate 
with the Sun, this we cannot determine. 
But I am more inclined to think, that the 
opinion of thoſe who ſuppoſe theſe dark 
Spots, are large caverns, is the moſt proba- 
ble, and may be far better ſupported than 
any other on that ſubject. 


Of the inhabitants of the Moon living in 


ca Deng. 


This FoxTENELLE ſuppoſes they may 
do to avoid the heat of the Sun; but what 
I have mentioned before, that perhaps an 
Atmoſphere ſimilar to ours may be neceſ- 
{ary, 
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fary, to render the operation of the Sun ſen- 
fible, may ſerve as an anſwer to this. 
And we may be allowed to judge, that if 
there are Inhabitants in that Giobe, and 
which I make not the leaſt doubt of, as well 
as in all the other Planets, both primary and 
ſecondary, their Atmoſphere, if any, may 
be fo formed as to render the heat of the 
Sun of a moderate warmth proportioned to 
their conftitution; and if they have not any 
Atmoſphere, Nature has doubtleſs made 
proper proviſion for them in another man- 


ner. 


of the Planets being inhabited. 


With regard to the Planets being inhabited, 
and particularly with rational beings, this is 
an opinion, I think, agreeable to reaſon, and 
that it is conſiſtent with the goodneſs of the 
Deity, to create an infinite number of ra- 
tional and immortal beings, with intent 
that they may partake of the bleſſings he 
confers : for what other ends can we con- 
ceive ſuch wonderful work, as is evident 
in the formation of thoſe great bodies the 
Planets, ſhould anſwer? Or, For why does 
Creation's ample bounds extend fo far; if 
there are not any rational beings to behold, 
admire and enjoy? | 
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cher face, 


With regard to the form or figure of the 
inhabitants of the other worlds, whether 
ke ours or not, is very immaterial. I do 
not ſuppoſe our form an eſſential quality to 
rationality, or that it conſtitutes us rational 
beings. I believe it rather depends on the 
texture of our brain, the diſpoſition of our 
organs, the minuteneſs of our animal and 
ſpirituous juices, and a certain arrangement 
of parts imperceptible to man, and not to 
be diſcovered by the moſt ſtri& reſearchers, 
fo far for the organization of parts, which 
every one may ſuppoſe muſt be formed ac- 
dording to certain rules and laws of the 
Deity, that are juſt and invariable, though 
unknown to us; and that without a proper 
diſpoſition thereof, the ſoul cannot will, 
nor can her reſolutions be performed by a 
body, the organs of which are not properly 
diſpoſed for perception or action. We need 
not dip farther. I here ſpeak only of the 
body, with which we are not ſufficiently 
quainted to determine with certainty on 
| a ſubject; as to the ſoul, or its union 
with the body, we know ſtill leſs; and be- 
ing ignorant of things ſo near, and what is 
fo mtimately connected with us, we muſt 
not, ought not, to be too bold on ſubjects 
that are far removed from our inquiries. 

— From 
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From what we ſee here, we draw conclu- 
ſons which may be juſt, we form a great 
idea of the Deity, we are ſenſible it is far 
from being an adequate one, but yet it is 
ſufficient for a rule in what I am going to 
mention, We ſee here a great variety, of 
things, for which the art of man finds a 
uſe, and they are really uſeful; we draw 
this concluſion, that they were formed for 
uſe; we examine the works of Nature, 
ſo we call the works of God, we find 
ſo many things ſubſervient to the uſe of 
man, that thoſe things for which we have 
not as yet diſcovered any uſe, are ſtill ſup- 
poſed not to be made in vain: a contra 
opinion would not be conſiſtent with the 


idea we form, or ought to form of the 


Deity. Ovght we not, therefore, to reaſon 
in the ſame manner concerning thoſe other 
parts of creation, which we have diſco- 
vered. | | . | 

HuyGcens ſuppoſes the faces of the in- 
habitants of the Planets to change or aug- 
ment in proportion, the farther they are 
removed from the Sun. But as to this,. I 


think the different lengthsof their reyolution 


round the Sun, their ſituation near or far 
from him, their being in a primary or ſe- 


condary Planet, their air, their ſoil, their 


animal and vegetable food, their climates 
and degrees of heat and cold, &c. may 
have different effects and variety of circum- 

3 Fe ſtances, 
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ſtances, may operate on their paſſions, &c 
fo as to make a very great difference in their 
phyſiognomies: yet at firſt there muſt be a 
certain model as here on Earth. As to the 
models here, they are various in different 
countries; as is evident to thoſe who have 
ever travelled and made obſervations, or 
who know any thing of the world. 

The Europeans differ greatly one nation 
from another. But there is yet a greater 
difference in the model, excluſive of colours, 
when we draw a compariſon between the 
Europeans and Africans, &c. &c. The air, 
the ſoil, the climate, &c. with a variety 
of other circumſtances, operate on our con- 
ſtitutions in a particular manner. If ſuch 

a variety is ſeen in the works of Nature on 
our Globe, What may we not reaſonably 
ſuppoſe there is in the whole compaſs, the 
| vaſt extent of Creation? The compoſition 
of the bodies of the inhabitants of Mercury 
and Venus being ſo near the Sun, may be 
vaſtly different trom ours, unleſs their At- 
moſphere is ſuch as renders the difference 
uſeleſs, or that ſome other cauſe may pre- 
ferve them from being affected, in too ſen- 
ible a manner, by the Sun. Senſation and 
reflection are the origin of all our ideas. 
A variety of objects ſurround us, and ope- 
rate on our organs of ſenſe ; we reflect, and 
thus form ſimple and complex ideas; but 
it is of thoſe things we ſee and perceive 


around 


"THIRD EVENING. 175 
around us; we cannot form an idea but 
what is compoled of ſome of theſe for this 
reaſon: we form to ourſelves the idea of men 
in the Moon, and in the other Planets, like 
ourſelves, when, as FoNTENELLE juſtly 
obſerves, it is only thoſe who, on account of 
religion, raiſe objections, that place them 
there. They may'be rational beings, and 
yet not like us. The infinite variety we ſee 
in the works of Nature may aſſure us of 
this. | 

As to having ſenſes. we have not, or 
wanting ſome that we have, this is merel 
gueſs, We can only diverſify the ſcene ac- 
cording to the ideas we have. | 
As to love and the ſocial affections, we 
may ſuppoſe, as rational beings, they v 
well 94 A5 what they are. On this 1 
the propagating and preſervation of the 
ſpecies, and the happineſs of the whole 
collectively, and of every individual ſepa- 
rately. We may ſuppoſe them ſocial be- 
ings, as man in ſolitude would be a helpleſs 
creature, whereas in ſociety he may be ex- 
tremely happy. We are mutually ſervicea- 
ble to each other : and the good of the 
whole or univerſal benevolence ought to be 
the chief end of all our labours. 

HuYGENs, p. 20, 21, gives good reaſons 
for the Planets being inhabited, p. 59, he 
ſpeaks of reaſon; p. 67, he ſhews the neceſ- 
ſity of the ſciences for the enjoyment of 

life ; 
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life; p. 76, he is of the ſame opinion with 
me, that their ſhape is immaterial, and 
p- 78, &c. he likewiſe mentions, that they 
live in ſociety. A curious reader will be 


greatly pleaſed on giving HuYGEN's a ſe- 


Tious peruſal, as there is a variety of learning 


and great good ſenſe diſperſed * the 
whole of that little wotk. 


Of the Heruens appearing black, if it Was 


_ not for the Atmoſphere. 


Del. Grav. V. It 161, ſays, The Heavens 
are nothing but an immenſe pace, which cannot 


be ſeen, and would appear black, if innu- 


merable rays of light, lowing from the hea- 
venly bodies, did not continually penetrate 
our Atmoſphere; moſt of them come to us 


from the bodies in right lines, yet a great 


many ſuffer various reflections in the At- 
moſphere, and enlighten the whole Atmoſ- 
py which is the reaſon that in the day 

esare enlightened even without the re- 


flection of the clouds, to which the rays of 


the Sun cannot come directly. 


0, Twilight. 


N Beſides other innumerable conveniences 
which we receive from the Atmoſphere, 
we have this great advantage, that while 

{ | the 
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the Fun ſhines, it makes the face of the 
Heavens or Firmament to appear lucid and 
brightz for if no Atmoſphere ſurrounded 
and involved the Earth, only that part of 
the Heavens would appear to ſhine, in 
which the Sun was placed: and a ſpecta- 
tor, if he ſhould turn his back to the Sun, 
would immediately perceive it as dark as 
night; and even in the daystime, while the 
dun ſhone, the leaſt Stars would be ſeen 
ſhining as they do now in the cleareſt night; 
fince in that caſe there would be no ſub- 
ſtance to reflect the rays of the Sun to our 
eyes, and all the rays which do not fall 
upon the ſurface of the Earth, paſting by 
us, would either illuminate the Planets and 
Stars, or ſpreading themſelves out into infi- 
fte ſpace, would never be reflected back 
to us. ˖ | 
But ſince there is an Attnoſphere cover- 
ing the Eartb, which is ſtrongly illuminat- 
ed by the Sun, it reflects the light back 
upon us, and makes the whole Heavens to 
ſhine, and that ſo ſtrongly, that by reaſon 
of its ſplendor, it obſcures the faint light of 
the Stars and renders them inviſible. 

If there were no Atmoſphere, the Sum 
immediately before its ſetting, would ſhine 
as briſkly as at noon; but in a moment, 
as ſoon as it is ſet, we ſhould have the face 
of the Earth in as great darkneſs as it would 
be at mid-night : ſo quick a change, __ 

N O 
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ſo ſudden a tranſition from the greateſt light 
to the greateſt darkneſs, would be very in- 
convenient to the Inhabitants, of the Earth, 
But by means, of the Atmoſphere it hap- 
pens, that though after Sun ſetting we re- 
ceive no direct light from the Sun, yet we 
enjoy its reflected light for ſometime, o 
that che darkneſs of the night comes not 
ſuddenly, bat by degrees. For after the 
"Earth, by its revolution round its axis, 
- has withdrawn us from the ſight of the 
Sun, the Amoſphere, which is higher 
than we are, will ſtill be illuminated by the 
Sun; fo that for a while the whole Heavens 
will have ſome of his light imparted to it. 
But as the Sun goes ſtill lower under the 
Horizon, the leſs is the air illuminated by 


him: ſo that when he is got as far as 18 


degrees lower than the Horizon, he no 
longer enlightens our Atmoſphere, and then 
all that part thereof that is over us becomes 

So: likewiſe in the morning, as ſoon as the 
Sun comes within 18 degrees of the Ho- 
Tizon, he begins again to enlighten the At- 
moſphere, and to diffuſe his light through 
the Heavens: ſo that its brightneſs does ſtill 
increaſe, till the Sun riſes and makes full 
day. This ſmall illumination of the At- 
moſphere, and ſtate of the Heavens between 
day and night, is what we call the Twilight, 
which is obſerved in the morning ens the 
_ , | uns 
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Fund rifing, and at night, after his ſetting; 
in Latin it is named the Crepuſculum, and 


repreſented, fig. 20. by that obſcure part 


comprehenfded between HO AB, which is 
neither dark nor light. This is the Twi- 
light, the line AB being 18 below the Ho- 
nzon HO; and during the time the Sun 
paſſeth from HO to AB, in the paralle] of 
any day, his rays are partly refratted by the 
Atmoſphere, and ſo we have ſome faint 
light till he gets below the limit AB, when 
weare left in total darkneſs. Or it is Twi- 
light, while the Sun is paſſing from X to R, 

from Y to 8, and from Z to M, on the 
days. the Sum deſcribes the dane TR. 

EQ and VW. 

During that part of the year in which the 
dun is never eighteen degrees below our 
Horizon, there is a continued twilight 
from Sun-ſetting to Sun-riſing. Now that 
part of the year in the latitude of London, 
is while the Sun is paſſing from about the 
fiſth degree of Gemini to the twelfth of 
Cancer ; that is, from about the 26th of 
May to the 18th of July: for when the Sun 
deſcribes the parallel TR, that is, the tro- 
pi of Cancer, there is no dark night at all; 

the parallel of that day, TR, doth not 
touch AB, nor. will it for about a month 
before and after. On the other hand, the 
ſhorteſt Twilight in the year happens about 
the 14th of October, and 4th of March, for 
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then the Sun deſcribes the parallel whoſe 


diſtance eo is the leaſt between HO and 
Ah of any other whatſoever. | 

As the Twilight depends on the quantity 
of matter in the Atmoſphere, fit to reflect 
the Su7's er and alſo on the height of it 
for tlie high er the Atmoſphere is, the lon- 

ger will it be, before the upper parts of it 
SA ceafe to be Wuminated) the duration of 
it will be various. For inſtance, in Winter, 
when the o is condenſed with cold, and 
the Atmoſphere upon that account lower, 
the Twilig bt will be ſhorter; and in Sun- 
mer, b the limits of the Atmoſphere ar 
extended by the rarefaction and dilation of 
the air, of which it conſiſts, the duration 
of the Twilight will be greater. And for the 
like reaſon, the morning Twilight, (the ar 
being at that time condenſed, and contract. 
ed by the cold of the preceding night, ) will 
be ſhorter than the evening one, when the 
air is more dilated and expanded. 

The reflection of the Atmoſphere does 
not ſeem to be the only cauſe of the Twi- 
light; but there is an ætherial air or At- 
moſphere likewiſe round the Sun, which 
Mines after the body of the Sun is ſet : this 
orb of the Sun's Atmoſphere riſing ſooner, 
and ſetting; later than the Sun itſelf, ſhines 
out at mornings and nights in a circular fi- 
gure, it being a ſegment of the Sun's At- 
moſphere cut by the Horizon; and its bght 


18 
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is quite of another ſort than that which is 
made by the reflection of our Atmoſphere. 
But the duration of the Twilight that ariſes 
from the Sun's Atmoſphere, is much ſhorter 
than that made by the reflection of the 
Earth's Atmoſphere, which does not end 
till the Sun comes to be 18 degrees below 
the Horizon, or thereabouts. But there 
can be no certain bounds fixed for the begin- 
nings and endings of the Twilights; for their 
lengths depend on the quantity of matter 
in the air, which is able to reflect light, and 
on the height of the Atmoſphere. In the 
Winter the air being condenſed by the cold is 
low, and on that account the Twilights 
are ſooner over. In the Summer the air 
is rarified by heat, and therefore being 
higher, remains longer illuminated by the 
Sun, ſo that the Twilights continue longer: 
alſo the duration of the Twilight is ſhorter 
in the morning than at night. We generally 
reckon, that the twilight begins or ends, 
when in the morning the Stars of the ſixth 
magnitude diſappear, or in the evening, 
when they firſt come to be ſeen; the light 
of the air before that rendering them invi- 
ible. RicctoLvs obſerved at Bononia, that 
the morning Twilight about the time of the 
Equinoxes, laſted an hour and 47 minutes ; 
but in the evening two hours, and djd not 
end till the Sn was 20 degrees under the 
Horizon; but in Summer; the morning Twi- 
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182 | ADDITIONS TO THE | 
light was three hours and 40 minutes long 
the evening twilight ſcarcely ending a 
mid-night. 

0 1k if we have the time of the beginning 
of Twilight in the morning, or the end of 
it at night, we may find this Neihit of the air 
that reflects the light ; ; for then the Twi- 
light ends, when a ray of light from the 
Sum touches the Globe of the Earth, and 
is by the higheſt air reflected to our eyes: 
for having the time, we can find the depreſ- 
fion of the Sun below the Horizon, and 
from thence the height of the air. Vide 
Kxir's Lectures, p. 235. 

Under the Equator the Twilights are 


quickly over over; becauſe the dun deſcends con- 


antly nearl 1 in a perpendicular direction; | 
li 


but in an oblique ſphere they laſt longer, 
the Sun deſcending o liquely; and the more 
oblique the ſphere is, that is, the greater the 
latitude of the place is, ſo — i nger the 
Twilights continue: ſo. that all they who 
are in "above 48 degrees of latitude, in the 
Summer near the ſolſtices, have their At- 
moſphere illuminated the whole night, and 
the Twilight laſts till San-riſing, without 
any compleat darkneſs. 
In a parallel ſphere, the Twilight laſts for 
ſeveral months; ſo that the inhabitants have 
either the direct or reflected light of the Sun 
for almoſt all the year, i 
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If below the Horizon you conceive a cir- 
dle to be drawn parallel to the Horizon, and 
at a diſtance from it, equal to the depreſ- 
fion of the Sun at the end of the Twilight: 
this leſſer circle is called the circle which ter- 
minates the T'wilights ; for whenever the Sun 
by its apparent diurnal] motion reaches this 
parallel, the morning twilight begins, or the 
evening ends, in whatever parallel of the 
Equator the Sun is. | 
There is a great difference between the 
increaſe of the Twilight and its decreaſe, and 
the increaſe and decreaſe of days and nights. 
For while the Sun moves from the begin- 
ning of Cancer, to the firſt of Capricorn, all 
that time the days conſtantly decreaſe, and 
the nights increaſe ; but in the twilight it is 
otherwiſe ; for though the Twilight and 
days are at the longeſt when the Sun is in 
the firſt degree of Cancer, and then they 
both decreaſe together: yet the times of 
Twilight do not continually decreaſe till the 
dun comes to Capricorn, but there is a cer- 
tain point between Libra and Capricorn, to 
which, when the Sun arrives, we have the 
ſhorteſt Twilight. From thence the Twilights 
will begin to encreaſe again, and there will 
be one arch of twilight ſimilar to that when 
the Sun is in the Equator, before he reaches 
Capricorn. And if the Sun ſhould go tar- 
ther South even beyond the Tropic, the 
Twilights would {till increaſe „ 
ays 
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| days decreaſed ; and although the days from 
. the beginning of the Sur's yo into Capri- 
corn do conſtantly increaſe, yet t eTwilight 
row ſhorter till the Syx comes to a point 
EN Capricorn and Artes, in which 
again we have the ſhorteſt Twilight. 
| The Terreſtrial Atmoſphere, by reflecting 
the Sun's beams, not only produces the 
morning and evening Twilight, but it alſo 
bends and refracts the rays of the Sun and 
all the Stars which fall on it, and changes 
their directions by propagating the light i in 
other lines, making the apparent places of 
= the Stars different from their true places. 
By manifold experiments we find, that 
the rays of a luminous body, even of 
any vitible object, when they fall upon a 
medium or diaphanous body, as air or wa- 
ter, of a different denſity from that from 
whence they firſt proceeded ; do not after- 
wards go directly in the ſame ſtrait lines, 
but are broken or bended, and propagated 
as if they had proceeded from another point 
yo they really did. And if the mediun 
on which the rays fall be denſer than the 
firſt, they are hve towards a line perpendi- 
cular to that ſurface whereon they fall, at 
the point of incidence; but if it be a 7arer 
— in their bending they recede from 
the perpendicular. | 
We obſerve in Nature many effects of re- 
fraction. A ſtaff, one part of which is im- 


merged 
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; . merged in water, and the other in the air, 
appears broken or bent; and that part which 
is in the water 2 higher than it really 
i is. All the Stars by rerfraction appear higher 
| or nearer to ohr vertex than icy would 


be, were there no air, ſo that the light 

| might arrive to us without refra&tion. 
| From refraction, the reaſon is plain why 
the Sun and Moon near the Horizon a pear 
| of an oval figure; for their inferiour fande 
are more refracted and raiſed higher than 
the ſuperiour limbs are; and therefore theſe 
two limbs will ſeem nearer to each other, 
and the breadth of the bodies contracted, 
while both ends of the horizontal diameter 
being equally refracted and raiſed, keep the 
ſame diſtance from one another, and its ap- 

parent magnitude remains the ſame. 
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Particulars concerning the Inhabitants gf 
Venus, Mercury, Mars, Jupiter, and 


Saturn. 


HE. Marchioneſs's dreams were not 
happy, they all repreſented ſomething 
hich bore a reſemblance to what we ſee 
here. I had cauſe to reproach the Mar- 
chioneſs in the ſame manner as we are re- 
proached on our pictures being ſeen by cer- 
tain people, who never form any thing but 
ſtrange and groteſque paintings. Good, fay 
they to us, this is ail an imitation of men, 
bere ts not any fancy. We therefore re- 
ſolved to remain ignorant of the figures of 
the Inhabitants of all theſe Planets, and 
content ourſelves with gueſſing what we 
could in continuing the voyage we had be- 
gun through theſe Worlds. We were now 
at Venus. It is very certain, ſaid I to the 
Marchioneſs, that Venus turns upon herſelf; 
but we don't well know in what time, nor 
conſequently the duration of her days. For 
her years, they are only about eight months, 
in 
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in which time the revolves round the Sun *, 
She is much larger than the Earth,, but 
the difference is abſolutely inſenſible to 
the eye, at fo great a diſtance as we are 
from her, and conſequently the Earth ap- 
pears to Venus of the fame ſize, as Venus ap- 
pears to us . I ſhall be very well ſatisfied, 
ſaid the Marchioneſs, for the Earth to be 
to Venus the Star of the ſhepherds and the 
mother of lovers, as Venus is to us; but theſe 
names can only agree with a little Planet, 
which is very briſk, gay and ſhining, and 
which hath a very gallant air. I agree to this, 
anſwered I, but do you know what it 
is that renders Venus fo pleaſing at that 
diſtance? It is, becauſe ſhe is very frightful 
at a nearer view, when we ſee her with 
the aſſiſtance of our teleſcopes, ſhe appears 
to be a heap of mountains, much _ 
than ours, very ſharp pointed, and in a 
pearance very dry; by this diſpolition the 
ſurface of a Planet 1s the moſt proper that 
it poſſibly can be, for reflecting of light 
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* The moſt material diſcoveries that have been made rela- 
tive to Venus, are taken notice of in the Additions, and may 
be depended on, as almoſt all the Additions are extracts, taken 
from the beſt Authors, as chere are very few things in which 
I choſe to depend on my oven opinion or memory, and as I 
alſo know its better to make quotations from authors whoſe 
authority mult have great weight with every ſenſible rea- 
der. 

I Venus tis rather leſs than the Earth, but particular notice == 
& taken of it ju the Additions, 1 li | 
with = 
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with great eclat and great vivacity, Our 
Earth, which is very uniform held in com- 
pariſon with Venus, and in many places co- 
vered with ſeas, cannot be fo agreeable to 
be feen from afar. So much the worſe, ſaid 
the Marchioneſs, for it is certainly an ad- 
vantage and pleaſure for her to preſide over 
the amours of the Inhabitants of Venus, the 
People there ought to underſtand gallantry 
ve 


r ah 
1 Oh ! without doubt, anſwered I, the 
meaneſt people in Venus are compoſed of 
Celadons and Syluanders, and their moſt com- 
mon converſations are much finer than 
any in Cleliaa. The climate is very fa- 
vourable for lovers. Venus is much nearer 
to the Sun than us, and receives a more 
lively light and much greater heat. She is 
fituated at about two thirds of the diſtance 
from the Sun to the Barth.  _ 
I can readily gueſs, interrupted the Mar- 
chioneſs, how the inhabitants of Venus are 
made. They reſemble the Moors of Gra- 
nad; a little black people, ſcorched with 
the heat of the Sun, full of ſpirit and fire, 
always amorous, making of verſe, lovin 
of muſic, every day inventing of feaſts, 
dances and tournaments. Permit me to 
inform you, Madam, replied I, that you 
ſcarce know any thing of the inhabitants of 
Venus. Our Moors of Granada could not have 
been any more like them than the inhabitants 


of 
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of Lapland and Greenland for their cold and 
ſtupidity. EVO 6 
But what muſt the inhabitants of Mercury 
be? Theyareſtill nearer to the dn than Venus, 
and with reſpect to us they are nearer in the 
roportion of 32 to8 1. They muſt neceſſarily 
be fooliſh by reaſon of their great vivacity. It 
is my opinion, they have not any memory, 
any more than the greater part of the Negroes, 
who never make reflection upon any thing: 
they only act by hazard, and by ſudden 
motions; and, in ſhort, Mercury is the 
Bedlam of the Univerſe. | They ſee the Sun 
above fix times larger than we fee it; he 
ſends to them fo ſtrong a light, that if they 
were here, they would take our fineſt days 
for very weak Twilight, and perhaps they 
might not be able to diſtinguiſh ob- 
jedts*; and, the heat to which they are 
accuſtomed, is ſo exceſſive, that the heat 
which is felt in the midſt of the Tor- 
rid Zone would freeze them. Then far- 
ther, it is certain, our 1ron, our gold, our 
ſilver, &c. would melt with them +, and 
we ſhould fee it only a liquid, as we here 
in general ſee water a liquid, although, at 
certain times, it is a very ſolid Body T. 
The people of Mercury ſuſpect not, that, 
in another World, thoſe liquids there, of 
which, perhaps, their rivers are formed, are 
* This is taken notice of in the Additions. 


+ This is alſo expatiated on in the Additions. 


t Water is only melted ice, as is mentioned in the Addi- 
tions, 


190 CoNnvERsATIONS ON THE 
are the hardeſt Bodies we know. Their year 
is only three months. The duration of their 
day is not known to us, becauſe Mercury is ſo 
little, and ſo near the Sun; in the rays of 
which he is almoſt always loſt; inſomuch, 
that he eſcapes all the addreſs of our Aſtro- 
nomers, and they have not yet been able to 

ake ſufficient obſervations on him, to 
—— w.what motion he hath upon his cen- 
tre; but, with regard to its inhabitants, 
it is neceſſary, that it finiſhes this tour in a 
very ſhort time; for, actually burning as 
they are, by a great and ardent fire, ſuſ- 
pended over their heads, they muſt conti- 

nually be wiſhing for night *, They are, 
during this time, enlightened by Venus and 
by the Earth, which muſt, to the Inhabi- 
tants of Mercury, appear large enough for 
that purpoſe. As to the other Planets, as 
they are all beyond the Earth towards the 
Firmament, they ſee theſe Planets much 
ſmaller than we ſee them, and receive but 
very little light from them. 2 1 * 
I am not ſo much affected with this loſs, 
ſaid the Marchioneſs, which the Inhabi- 
tants of Mercury ſuſtain, as with the incon- 
veniency of the very great heat they feel. 
1 wiſh we could relieve them a little in that 


Their heat may be moderated in a particular manner, as 
us ſhewn in the Additions. 


| reſpect. 
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reſpeck. Give to Mercury long and abun- 
dant / rains, Which may refreſh it, ſuch as 
It is faid, fall here in the hot countries dur- 
ing four entire months, and that v1 in 
the hotteſt ſeaſons. 

This might be, replied * and yet we 
might even refreſh Mercury in a different 
manner. There is, in the country of China, 
which is, by its ſituation, very hot, ſo 
much cold during the months of July and 
Auguſt, that even the rivers are froze. The 
reaſon is, theſe countries produce great 
quantities of falt-petre; the exhalations 
proceeding from them are very cold; and 
the force of the heat makes them aſ- 
cend from out of the Earth in great abun- 
dance. Mercury ſhall be, if you pleaſe, a 
little. Planet of falt-petre, and the Sun 
ſhall himſelf draw the remedy to the evil he 
may otherwiſe cauſe them ; this however 
is certain, that Nature never forms living 
2 but where they may live, and that 

abit, joined to their ignorance of any 
thing better, overcomes it, and makes 
them live agreeably. So that they may, 
in Mercury, even ſatisfy themſelves wth 
ſalt- petre and with rains. 

After Mercury, you know we find che 
Sun. There is not any means of placing 
Inhabitants here. The why ſhould not is 
here wanting: we judge by the Earth, 
which 1 is inhabited, that the other plane- 

tary 
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tary Bodies; of the fame kind, ought alſo 
to be inhabited: but the Sun is not 4 
Body of the fame kind with the Eartb, nor 
with the other Planets. He is the ſource 
of all that light which the Planets reflect 
to each other, after having firſt received it 
from him: They may make, as we may 
fay, exchanges among themſelves; but they 
cannot produce light. He alone draws from 
himſelf this precious ſubſtance ; he ſends 
it with great force on all fides ; whenever 
it meets with a ſolid body, it reflects back, 
und from one Planet to another, diſperſes 
und expands itſelf in long and great trains 
_ of light, which crofs, traverſe, thwart each 
other, and mingle together in a thouſand 
different manners, and form admirable tiſ- 
ſues, of the richeſt matter in the World: 
for this reaſon the Sun is placed in the cen- 
tre, which is the moſt commodious place 
from whence he may equally diſtribute it, 
and animate the whole by his heat. The 
Sum is therefore a particular Body, but what 
| fort of Body? Here Iam greatly embar- 
raſſed. We have always till lately believ- 
ed, that it was a very pure fire; but, at the 
beginning of this age, the Learned have 
diſabuſed us in this reſpect, by reaſon of 
certain * which have been perceiv- 
ed upon his ſurface. As they but a little 
time before diſcovered certain new Planets, 
which 1 ſhall hereafter mention to you, = 
a 6 
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the philoſophic World had their minds 
full of this new diſcovery : they thought 
of nothing elſe : in the end, theſe new 
Planets, being diſpoſed of 2 la mode, they im- 
mediately judged that theſe Spots were Pla- 
nets; that they had a motion round the 
Sun ; and that they conſequently concealed 
from us ſome part of him, in turning their 
obſcure moiety towards us. The Learned 
had already made their court with theſe 
pretended Planets to the Princes of Eu- 
rope. Some gave them the name of one 
Prince, others of another; and, perhaps, 


they would have had a quarrel among them + 


which ſhould remain maſters of theſe Spots, 
to give them a name, had it not been 
otherwiſe determined. | 4 

I do not think this right, interrupted the 
Marchioneſs; you told me the other day, 
that they had given to the different parts 
of the Moon the names of the Learned, 
and particularly of the Aſtrotiomers ; and, 
I was very well conterited : for, as the 
Princes = £ the Earth to themſelves, it is 
but juſt that the Heavens ſhould be reſerved 
for the Learned, and, that they ſhould 
reign there ; but they ought not to permit 
the others to enter. To this I anſwered, ſuf- 
fer that they may, at leaſt, if there is occa- 
ſion for it, engage to the Princes ſome Star, 
or ſome part of the Moon ; becaule, as Fa 
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the Spots in the Sun, they cannot make any uſe 
of them. They found, that theſe were not 
Planets, but clouds of ſmoke and large quan- 
tities of droſs or ſcum, which riſes upon the 
Sun. They are ſometimes in great quantities, 
at others ſmall in number; Bede they 
wholly diſappear ; at others, there are ſe- 
veral of them joined together; ſometimes 
they ſeparate themſelves; at others, they 
are brighter, ſometimes darker; ſometimes 
there are many of them ſeen, and at 
other times, and that for a long conti- 
nuance, there are not any ſeen. Ive now 
believe, that the Sun is a liquid matter; 
fome ſay it is compoſed of liquid gold, 
which is inceſſantly boiling, and produces 
impurities which, by the force of his mo- 
tion, he throws up on his ſurface : after 
which they are conſumed, and others pro- 
duced. Only imagine what a ſtrange 
Body this is; for ſome of theſe Spots are 
fventeen hundred times larger than the 
Earth; which is more than a million of 
times leſs than the globe of the Sun. Judge 
by this what the quantity of this melted 
gold is, or the extent of this great ſea of 
ight and fire. Others ſay, and with great 
appearance of reaſon, that the Spots, at 
leaſt the greater part of them, are not new 
productions, that diſſipate themſelves at the 
end of a certain time; but great ſolid maſ- 
ſes, of very irregular figures, that * 
EXxlity 
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exiſt, which ſometimes float upon the li- 
juid body of the Sun; at other times, bury 
We intirely, or in part, and preſent 
to us different points or eminences, accord- 
ing as they are more or leſs plunged in the 
liquid ſubſtance of the Sun; and that they 
turn towards us different ſides. Perhaps 
they make part of ſome great ſolid maſs of 
matter, which ſerves as aliment to the fire 
of the Sun. In fact, whatever the Sum is, 
it does not appear any ways proper to be in- 


habited. It is, however, a great pity, be- 


cauſe this would be a very fine habitation. 
We ſhould be at the centre of the whole; 
we ſhould ſee all the Planets turn regularly 
round the Sun *; whereas, we now ſee in 
their courſes infinite irregularities, which 
would not appear there, becauſe we ſhould 
be in a place proper for judging juſtly, that 
is to fay, in the centre of their motions. 
Is not this a great pity ? This is the only 


place in the Univerſe where the ſtudy of 


the Stars would be extremely eaſy; and, 
in this place, there is not even one perſon 
to obſerve them. Do you think, faid 
the Marchioneſs, were there inhabitants in 
the Sun, that they could ſee any thing, 
either Planets, or Fixed Stars, would not 


* Gxecory, in his Aſtronomy, treats fully of the ap- 
pearances of the Heavens, to a Spectator ſuppoſed to be in 
the han, and likewiſe in each of the Planets. 
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the Sun efface them all? They would give 
the inhabitants a good foundation to be- 
lieve they were the only people in all na- 
ture. 

I acknowledge that I was deceived, an- 
ſwered I, I only thought of the ſituation 
of the Sun, and not of the effect of its 
light; you have properly corrected me; 
but I muſt take the liberty of telling you, 
you are alſo deceived; if there were an 
inhabitants in the Sun, they would not ſee 
at all. They would not be able to ſuſtain 
the force of its light, and not being at a 
due diſtance, could they receive it pro- 
perly, and every thing well conſidered, the 
Sun would only be an habitation for blind 
people *: in one word, it is not made to 
be inhabited; but, are you defirous that 
we purſue our voyage through the other 
Worlds? We are arrived at the loweſt centre, 
which is always the place with regard to 

thing which ſurrounds it, and I 
would obſerve, en paſſant, that in going from 
hence, we muſt travel thirty-three millions 


This is only to be underſtood, according to the idcas 
we have of the ſtrength of the optic nerves, the formation 
of our eyes, and the Laws of Nature, as known to us; for, 
what the Author has before obſerved, will hold good here. 
Were there inhabitants in the San, we may reaſonably ſup- 
poſe, they would be, in every reſpect, properly formed for 


of 
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of leagues, we muſt return the fame way we 
came, and aſcend. We ſhall find Mercury, 
Venus, the Earth, the Moon: theſe are 
Planets we have already viſited. The next 
which preſents itſelf is Mars. Mars hath 
not any thing curious that I know of ; his 
days are rather more than half an hour lon- 
ger than ours; his years are each equal to 
about two years of ours, wanting about 
a month and near a half. He is about four 
times leſs than the Earth, the Sun to him 
appears leſs in magnitude, and flower in 
motion than to us; in ſhort, Mars is not 
worth tie trouble of ſtopping at him. But, 
what an agreeable proſpect is Jupiter with 
his four Moons, or Satellites. Theſe are 
four little Planets, who, whilſt Jupiter 
revolves round the Sun in twelve years, 
turn or revolve round him as our Mon re- 
volves round us. But, interrupted the 
Marchioneſs, Why are there Planets which 
turn round other Planets that are not better 
than themſelves? Serioufly, it appears to 
me more regular, and more uniform, that 
all the Planets, great and ſmall, ſhould 
only have one common motion round the 
Sun. 

Ah! Madam, replied I, if you knew 
what the Yortexes * of DescARTEs are; 


theſe 


They are, in Freneb, called Tourbillana, ſignifying a 
Q 3 tort 
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theſe Yortexes, whoſe name is ſo terrible, 
and the idea of them ſo agreeable, you 
would not ſpeak as you now do, Mult my 
head turn round, ſaid ſhe laughing; it is 
fine to know what theſe Yortexes are. 
Compleat my folly, I cannot longer for- 
bear, nor do I know, when or where to 
ſtop, as Philoſophy is the ſubject : let the 
whole World fay what they pleaſe, I muſt 
be acquainted with theſe Yortexes. I know 
not any thing of ſo much importance, re- 
plied I; it is pity that we have any thing 
but Vortexes for our object. 70 
That which is called a Vortex, is a great 
quantity of matter, the particles of which 
are detached from each other, and yet 
move all in one and the ſame ſenſe: how- 
ever, they are, at the ſame time, allowed 
to have ſome little particular motions, pro- 
vided they always follow the general di- 
rection. So a Vortex of wind is an infi- 
nite number of little particles of air, which 
all turn round together, and involve what- 
ever they meet with. You know that the 
Planets are carried in the celeſtial matter, 
the ſubtilty and agitation of which is pro- 
digious. All that great maſs of celeſtial 
matter, which extends from the Sun to the 
Fixed Stars, turns round, and carries with 


ſort of whirlpools. The doctrine of Porcexes, ſuch as is here 
mentioned, is exploded by the later Philoſophers, f 
| | it 
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it the Planets, and cauſes them, in one 
ſenſe, to turn round the Sun, which occu- 


pies the centre; but, at the ſame time, in 


a longer or ſhorter time, according as they 
are more or leſs diſtant from it. There is not 
a Planet, nor even the Sun . himſelf, but 
turns round its axis: and this the Sun does, 
becauſe he is in the middle of all this ce- 
leſtial matter; and, was the Earth in his 
place, ſhe would not do leſs than turn 

round upen herſelf. 1887 
See therefore what this great Vartex is, 
of which the Sun is as maſter: but, at 
the ſame time, the Planets compole little 
particular Yorzexes, in imitation of that of 
the Sun. Each of them, in turning round 
the Sun do notwithſtanding turn round 
themſelves, and cauſe alſo to turn with 
them, in the ſame ſenſe, a certain quantity 
of this celeſtial matter, which is always 
ready to follow the particular motion the 
Planet would give it, if it is not prevented 
from coinciding with the general motion. 
This is the particular Yortex of the Planet, 
and it puſhes jt as far as the force of its 
own motion may extend itſelf. If it hap- 
pens, that there fall into this little Vortex 
any Planet leſs than that which there reigns, 
It will be carried away by the greater and 
indiſpenſably forced to turn round it; and 
the whole together, the great Planet, the 
little one, and the Vortex which includes 
; O 4 | them, 
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them, will nevertheleſs turn round the Sun, 

It was thus, at the beginning of the World; 

ve cauſed the Moon to turn round us, be- 
cauſe ſhe was found within the ſphere of 
our Vortex, and was immediately ſubmitted 
to our pleaſure. Fupiter, of whom T have 
begun to ſpeak, was very happy 1 in being 
more powerful than us. He 'had in his 
neighbourhood four little Planets ; he ſub- 
jected all the four; and we, who are a 
principal Planet, might have been a ſecon- 
dary one, had we been near him. He is a 
thouſand times larger than us; he would, 

without any difficulty, have involved us in 
his Vortex, and then we ſhoulg only have 
been a Moon, among the number of his at- 
tendants, when, on the contrary, we have 
now one to attend us, ſo true is it, that the 
chance of our fituation often decides our 
fortune and ſtations *. 

And, are we affured; faid the Marchio- 
neſs, that we ſhall always remain as we are? 
TI begin to fear leaſt we ſhould be fooliſh 
enough to approach a Planet fo enterpri- 
ſing as Jupiter, or that he ſhould come to- 
wards us to abſorb us; for, it appears to 
me, that in this great motion, Which, as 


ou ſay, is cauſed by t the celeſtial matter, 


we are not here to ſuppoſe our Anchbe ſerious — He 
kyew too well the infinite power and wiſdom of the Deity, 


to ſuppoſe the diſtribution of the Satellites, (which is ſo jult) 
yu at firſt the effect of chance. ch 
: ne 
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the Planets' will be agitated by it irregu- 
larly, ſometimes approaching each other, 
ſometimes removing farther from each 
other. We may as ſoon gain or loſe, an- 
ſwered I; we may, perhaps, ſubject to our 
dominion, Mercury, or Mars, which are 
leſs Planets, and may not be able to reſiſt 


us, But, we have not any thing to hope 


or to fear, the Planets will remain as they 
are; new conqueſts are forbid them, as 
was formerly the caſe with the Kings of 
China. You know very well, that when 
oil and water are put together, the oil will 


ſwim on the ſurface of the water. If, 


upon theſe two liquors, a body extremely 
light is put, the oil will ſuſtain it, and it 
will not fink into the water. If we put 
another Body, ſomething heavier, __ of 


a certain weight, it will paſs through the 


oil, which will be top weak to ſtop it, and 
it will ſink until it meets with the water, 


which will have ſufficient force to ſupport it. 


So, in this liquid, compoſed of two liquors, 
which wilt not mix, two Bodies of unequal 
weight, will naturally ſettle themſelves in 
two different places, and the one will never 
aſcend, the other never deſcend. If we 
put together other liquors, which will not 
mix, and then plunge in other Bodies, the 
ſame thing will happen. 

Repreſent to yourſelf the idea of the 
EEleſtial matter which fills this grand 

- Fortex, 
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Vortex, that it hath ſeveral parts, or 
places, one adjoining to the other, whoſe 
weights or gravity are different, as thoſe of 
oil and water, or other liquors, that will 
not mix. The Planets have alſo different 
gravities, each of them conſequently ſtops 
in that part of the celeſtial matter, which 
- hath preciſely the force neceſſary for ſuſtain- 
ing it, and which cauſes the Planet to be 
ſubbended in a proper equilibrium; for this 
reaſon, you ſee, it is impoſſible they ſhould 
ever wander, or remove from the place firſt 
aſſigned for them in the Univerſe. 
-F conceive, ſaid the Marchioneſs, that 


theſe different gravities will very well regu- 


late their ſeveral ranks; I wiſh there was 
ſomething ſimilar amongſt us to regulate 


 - ours, and which would fix people in thoſe 


ſpheres of life that are natural to them! 1 
am very well ſatisfied with regard to Jupi- 
ter. I am pleaſed that he will leave us in 
our little vortex with our one Moon. M 
temper is ſuch, that I am eaſily ſatisfied, 
and I do not envy him his four ſatellites. 

You would do wrong to envy him, re- 
plied I, he has not more than what he hath 
occaſion for. He is five times farther re- 
moved from the Sum than we are. 1. e. he 
is one hundred and fixty-five millions of 
teagues diſtant, and conſequently his Moons 
only receive and reflect to him a very weak 
light. Their number ſupplies the little we 
| e 
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fe& of each *. Without this, as Jupiter 
turns round himſelf in ten hours, and his 
nights being only of five hours duration, are 
yery ſhort, they do not appear fo neceſ- 
ſary T. That which is neareſt to Jupiter 
revolves round him in forty-two hours, the 
ſecond in three days and a half, the third in 
ſeven, the fourth in ſeventeen , and by the 
inequality of their courſes, they all contri- 
bute to give him the moſt agreeable pro- 
ſpects. Sometimes they riſe all four toge- 
ther, and then ſeparate almoſt in a moment; 
ſometimes they are all in their meridian, 
ranged one above another; ſometimes they 
ſee all four in the Heavens at equal diſtances; 
ſometimes, when two riſe together, the other 
two ſet; above all, I love to ſee the per- 
petual play of the Eclipſes they make ; for 
there is not a day paſſes in which they do 
not one Eclipſe another, or Eclipſe the Sun; 
and, certainly, Eclipſes being rendered fo fa- 
miliar in that World, they are a ſubject for 
diverſion and not fear, as they are here. 
And do not you want, ſaid the Marchio- 
neſs, theſe four Moons to be inhabited, al- 
though they are not any thing but little 
ſubaltern Planets, deſtined only to enlighten 


This ſingle czrcumſtange is ſufficient to prove what I have 
ſaid in my note, p. 200. 


t We may ſuppoſe if they were not neceſſary, the DEI x 
would not have given him ſo many. 


This is particularly mentioned in the Additions. 
another 
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another during his nights ? Without doubt, 
anſwered I, theſe Planets are not leſs 
worthy of being inhabited, for having the 
misfortune to be ſubjected to turn round 
another of greater importance. 

I could wiſh then, replid ſhe, that the 
inhabitants of theſe four Moons were 3 
kind of colonies belonging to Jupiter: that 
they had received from him, if it was poſ- 
Able, their laws and their cuſtoms alſo, and 
that conſequently they rendered him ſome 
Kind of homage, and always regard the 
grand Planet with reſpect. Is it not alſo 
neceſſary, ſaid I td her, that the four 
Moons ſend from time to time deputies into 
> / ob for taking an oath of fidelity to 
him? As for me, I acknowledge to you, 
that the little ſuperiority we have over the 
people of our Moon makes me doubt whe- 
ther Jupiter hath much over the inhabitants 
of his own ſatellites, and I believe the chief 
advantage to which he may reaſonably pre- 
tend, is to make them fear. For example, 
in that which is the neareſt to him, they ſee 
him ſixteen hundred times greater than our 


that the Heavens would fall upon, them, 
and cruſh them to pieces, the inhabitants 
of theſe Moons have much greater cauſe to 
fear the fall of Jupiter. It is, ſays ſhe, per- 
117. haps, 
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haps, this fear that they have, inſtead of 
that of the Eclipſes, which you have aſſured 
me they are exempt from, and which is 
made amends for in this manner by another 
folly. They muſt, from abſolute neceſſity, 
anſwered I. The inventor of the third ſyſ- 
tem, concerning which I ſpoke the other 
day, the celebrated TyCHO-BRAHR, one 
of the greateſt Aſtronomers that ever ap- 
peared, had not any occaſion to fear E- 
clipſes as the vulgar feared them: he paſſed 
his life with them: but, could you eaſily 
believe what he feared, inſtead of Eclipſes ? 
If, in going out of his lodgings, the firſt 
derſon he met was an old woman, or if an 
0 croſſed his path, TYVCHO-BRAHE be- 
lie ved that day would be unfortunate to him, 
and returning immediately, would ſhut 
himſelf up, without daring to begin the leaſt 
thing imaginable. 

It would not be juſt, replied ſhe, fince 
this great man could not free himſelf with 
impunity, from the fear of Eclipſes, that 
the inhabitants of that Moon of Jupiter, 
which we have been ſpeaking of, ſhould 
be fo eaſily quit. We will not give them 
any quarter, they ſhall be ſubje& to the 
common law; and if they are exempt from 
one error, they ſhall fall into ſome other; 
but, as I cannot pique myſelf with bein 
able to gueſs, give me ſome light, I pray 
you, on another difficulty, which hath for 


ſome 
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ſome moments embarraſſed me. If the 
Earth is ſo little with regard to Jupiter, do 
the inhabitants of Jupiter ſee us? I fear we 
are. wholly unknown to them. 

In good faith, I believe it is fo, replied I, 
if they can ſee the Earth they muſt neceſſa- 
rily ſee her a hundred times leſs than we ſee 
4 This is too ſmall, therefore, I 
think they cannot ſee us. See, however, 

the beſt that may be believed in our favour. 
There may be Aſtronomers in Jupiter, who, 
after having taken great pains to compoſe 
the moſt excellent teleſcopes, and after ha- 
ving made choice of the fineſt nights for ob- 
ſeryation, at length diſcover in the Heavens 
a very little Planet that they had not ever 
before ſeen. At firſt the journal of the 
learned of this country makes mention of it; 
the people of Jupiter either will not hear 
them, or elſe they laugh at it; the Philoſo- 
phers, , whoſe opinions this deſtroys, form 
the deſign of not believing any thing; and 
it 1s only the moſt reaſonable people that do 
not doubt it: they continue their obſerva- 
tions, they again ſee the little Planet; they 
aſſure themſelves that it is not a viſion; they 
begin even to ſuſpect, that it hath a motion 
round the Sun; after making a thouſand 
obſervations they find, that this motion is 
performed in a year; and at length, thanks 
to all the pains that the learned have given 


them- 
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themſelves, they know in Jupiter, that our 
Earth is in the Univerſe. The curious all 
go to ſee it, at the end of a teleſcope, tho' 
it is with difficulty that they can diſcern it. 
If it was not, ſaid the Marchioneſs, that 
its not very agreeable to know, that in Fupi- 
ter they cannot diſcover us without the aſſiſt- 
ance of their beſt teleſcopes, I ſhould repre- 
ſent to myſelf with pleaſure the teleſcopes of 
Jupiter levelled towards us, as ours are to- 
wards him, and that mutual curioſity, with 
which the inhabitants of theſe Planets con- 
fider each other, and demand the one of the 
other, What world is that ? What people in- 
babit it? | 
They do not go quite ſo quick as you 
think, replied I, although they ſee our 


Earth from Jupiter, and although they 


know it, its our Globe, not us; they have 
not the leaſt ſuſpicion that its inhabited. If 


any one ſhould happen to imagine ſuch a 


thing, God knows how all the inhabitants 
of Jupiter would ridicule him: perhaps 
even we are the cauſe that they have proſe- 
cuted ſome of their Philoſophers, who have 
ſupported an opinion of this Globe being 
inhabited. In the mean time, the inhabi- 
tants of Jupiter are ſufficiently employed to 
make diſcoveries on their own Planet, not 
to think of us. That Globe is fo great, 
that. certainly if they underſtand Naviga- 
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tion, their Columbus s will not ever want 
employ. The people of that World can 
know only the fame of a hundredth part of 
the other people; when, on the contrary, 
in Mercury, which is very ſmall, they are 
all neighbours to each other ; they live fa- 
miliarly together, and the tour of their 
World is only looked on as a walk. If they 
do not ſee us in Jupiter, you may very eafily 
judge much leſs can they ſee Venus, which 
is farther diſtant from Jupiter; therefore, 
much leſs can they ſee Mercury, which is 
the ſmalleſt and the moſt diſtant from them: 
but, in recompence for this, the inhabitants 
of Jupiter ſee their four Moons, and Sa- 
turn with his ſatellites, and the Planet 
Mears. See, here are a ſufficient number 
of Planets, to embarraſs thoſe Aſtronomers 
which are among them: Nature hath had 
kindneſs enough to conceal from them 
what is in the reſt of the Univerſe. _ 
How, faid the Marchioneſs, do you take 
this for a favour ? Without doubt, anſwer- 
ed I, there is in all this great vortex fix- 
teen Planets. Nature, who would have 
ſaved us the pains of ſtudying all their mo- 
tions, ſhewed us but feven : is not this a 
favour ? But we, who knew not the value 
of it, have performed ſo well that we have 
diſcovered nine others that had been con- 
cealed from us; ſo that we ate * 


* 
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the great labour that Aſtronomy at preſent 
re hos fully to underſtand it * * 
ſee, replied ſhe, by this number of ſix- 
teen Planets, that Saturn muſt have five 
Moons. That is the number, replied I, and 
with much more juſtice, as he is thirty 
years in oing round the Sun. There are 
in that Planet countries, where the night 
continues fifteen of our years, for the ſame 
reaſon, that upon the Earth, which revolves 
in one year, there are nights ſix months 
long, viz. at the Poles. But Saturn being 
twice as far removed from the Sun as Ju- 
piter, and conſequently ten times farther 
than us, doth his five Moons fo weakly en- 
lightened,give him ſufficient light during his 
night? No; he hath beſides a very remarka- 
ble reſource, and the only one in all the 
known Univerſe. It is'a great circle or 
ring, which is very large, that ſurrounds 
him, and which being ſo much elevated as 
to be almoſt entirely out of the ſhadow of 
the body of this Planet, reflects the light of 
the Sun in places where they cannot ſee it, 
and reflects it nearer, and with more force 
than all the five Moons, becauſe it is leſs 
elevated than the loweſt of them. 
In truth, ſaid the Marchioneſs, who re- 
flected in her mind with aſtoniſhment, all 


The number of the Planets, primary and ſecondary, 
their revolutions, diſtances, &c, &c. are particularly thewn 
in the Additions. | | ; 

P this 


| 
| 
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this is of a grand order; it appears to me, 
that Nature hath had in view the wants of 
ſome living beings, and that this diſtribution 
of Moons, hath not been made. by chance, 
They have, in the diviſion made of them, 
fallen to the ſhares of thoſe Planets that are 
removed the fartheſt from the Sun, as Ju- 
piter and Saturn; for ſhe did not trouble 
herſelf to give them to Venus and Mercury, 
who received too much light, whoſe nights 
are very ſhort, and which they certainly 
eſteem much greater benefits of Nature than 
even their days. But obſerve; it ſeems to 
me that Mars, who is farther removed from 
the Sun than the Earth, hath not any 
Moon. I cannot diſſemble with you, re- 
Port I, there is not any, and he muſt for 


is nights have ſome other reſource than 


What we know of. You have ſeen phoſ- 


phorus. Such matters as theſe, whether li- 
quid or dry, receive the light of the Sun, 


which it imbibes, and into which the light 


penetrates, and, his matter 'afterwards caſts 
out in the dark a very brilliant Iight. Per- 
haps. Mars hath very great and high rocks, 
which are natural phoſphorus, and which 
take, during, the,day, a proviſion of light 
which they return during the night. You 
cannot deny, but that this muſt be a very 
agreeable tight, to ſee theſe rocks illumi- 


nated from all parts after the Sun is ſet, and 
to make without any art magnificent illu- 


weſt © mina- 
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minations, which are not incommodious 
by their heat. There are in America cer- 
tain birds, which are ſo luminous in the 
dark, that you may read by their light: 
How do we know whether Mars may not 
have a great number of theſe birds, who, 
when night 1s come, diſperſe themſelves on 
all fides, and ſpread a new day. 

I cannot be contented, replied ſhe, with 
either your rocks or birds. It is certain] 
an agreeable thing, but becauſe Nature hat 
given ſo many Moons to Saturn and to Fu- 
piter, it is a kind of proof that Mars cannot 
be in want of Moons: I ſhould have been 
very well ſatisfied that thoſe Worlds, which 
are removed at a diſtance from the Sun 
have them, if Mars did not interfere, in or- 
der to make a very diſagreeable exception. 
Ah! truly, replied I, if you mix Philoſo- 
phy with every thing you do, you will ſoon 
accuſtom yourſelf to make exceptions to the 
beſt ſyſtems. Some things always agree very 
well, others never will agree, do all we can, 
ſo that they mult be left as found, otherwiſe 
we may deſpair of ever attaining the end 
propoſed. In this manner muſt we a& with 
regard to Mars, becauſe he is not favourable 
to our hypotheſis, we muſt no longer ſpeak 
oium:. 

We ſhould be greatly aſtoniſhed if we 
were in Saturn, to ſee ſuſpended over our 
heads diring the night, this great ring, 
which muſt form a ſemi-circle from one 


P 2 end 
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end of the Horizon to the other, and whicly 
muſt reflect the light of the Sun, perform- 
ing the ſame effect as one continual Moon. 
And will you not put inhabitants into this 
ory ring? interrupted the Marchioneſs, 
laughing. As I am in the humour, an- 
ſwered I, I could be hardy enough to ſend 
them every where, but I acknowledge 1 
dare not put any there; this Ring appears 
too irregular for an habitation. As for the 
five little Moons, I cannot avoid peopling 
them. If in the mean time, the Ring was 
not any thing elſe but a circle of Moons, 
which follow each other very near, and have 
an equal motion, and that the five little 
Moons are five that have eſcaped from this 
at circle ; if this be true, what numbers 
of Worlds in the vortex of Saturn] How- 
ever this is, the people of Saturn are mi- 
ſerable enough, even with the aſſiſtance of 
this Ring. It gives them light, but what 
light at ſuch a diſtance from the Sun“ The 
Fun itſelf, which they ſee a hundred times 
leſs than we ſee it, is to them but a little 
Star, white and pale, which hath only a 
very weak light and heat; and were they to 
de put into our coldeſt countries, in Green- 
land or in Lapland, they would ſweat great 
drops, and expire with heat. If they had 
our water, it would not be water with 
them, but a poliſhed ſtone, even G2 
8 A 
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and ſpirit of wine, which here never freezes, 
would there be as hard as our diamonds. 

You give me ſuch an idea of Saturn, that 
freezes me, ſaid the Marchioneſs; when, on 
the contrary, you as ſoon make me hot in 
ſpeaking to me of Mercury. And it may 
well be, replied I, that the two Worlds 
which we ſee at the extremities of this 
great vortex, are in all things oppoſite. 
For this reaſon, replied the, they ought 
to be very wiſe in Saturn, for you have faid 
that all the people in Mercury are fooliſh. 
If they are not very wiſe in Saturn, replied 
I, at leaſt, according to all appearances, 
they are very phlegmatic. Theſe are peo- 
ple that know not how to laugh, who al- 
ways take a day to anſwer the leaſt queſtion 
that is aſked them, and who would have 
looked on CAaTo of Utica as too light and 
too fooliſh. | 

A thing has juſt entered into my head, 
fays ſhe; all the inhabitants of Mercury are 
lively, all thoſe of Saturn flow and dull. 
Among us ſome are lively, others low and 
dull; does it not proceed from this, that our 
World being juſt in the middle, participates 
of both extremes? There is not for mankind 
any fixed or determinate character; ſome 
are made as the Inhabitants of Mercury, 
others as thoſe of Saturn, and we are a mix- 
ture of all the different kinds that are found 
in the other Planets. I love this idea 


3 very 
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— replied I, we form an aſſemblage 


ge, that we might conclude we were 
0 from ſeveral different Worlds. For 
this reaſon, it is commodious to be ſi- 
tuated here, where we fee all the other 
Worlds in epitome. 

At leaſt, replied the Marchioneſs, one 
real conveniency which our World hath by 
its ſituation is, that it is not either ſo hot as 
ö Mercury or Venus, nor ſo cold as Jupi- 
fer or Saturn. Farther, we are juſt in 
that part of the Earth, where we feel not 
either exceſs of heat or cold. Indeed, if a 
certain Philoſopher gave thanks to Nature 
for being a man and not a beaſt, a Grecian 
_—_ not a Barbarian, I return thanks for be- 

ng placed in the moſt temperate Planet in 
a Univerſe, and in the moſt temperate part 
of that Planet. If you will believe me, 
anſwered I, Madam, you will be thankful 
that you are young and not old; young and 
beautiful, and not young and ordinary; 
young and a fine French woman, and not 
young and a fine Iralian. See therefore 
many other ſubjects of gratitude, than thoſe 
that you draw from the fituation of your 
vortex, or the temperature of your coun- 
T 
"My Gop ! replied ſhe, permit me to be 
thankful for every thing, even for the Vor- 
tex, in which I am placed. The portion 


of good, which hath been given to us, 1s 
little 
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little enough, we need not loſe any thing, 
and it is proper to have, for the moſt 
common things, and the leaſt conſiderable, 
a taſte which will make us uſe them to the 
beſt advantage. If we are defirous of lively 
pleaſures, they are but little, we wait long 
for them, and when enjoyed, pay dearly 
for the completion of our wiſhes, You 
will promiſe me then, replied I, that if I 
propoſe to you theſe lively pleaſures, you 
will, when you think on the Yortexes, re- 
member me, and not ſuffer me to be wholly 
neglected? Yes, anſwered ſhe; but on 
this condition, that Philoſophy always fur- 
riſhes me with new pleaſures. For, to- mor- 
row at leaſt, anſwered I, I hope we ſhall have 
ſufficient. I have the Fixed Stars yet to 
ſpeak of, which ſurpaſſes every thing you 
have ſeen or heard. 
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FOURTH EVENING, 


Of the Properties of FIRE. 


NE penetrates eafily into all Bodies, hows 
ever denfe and hard they are. 

Fire moves wittly'; it unites itſelf to 
Bades; for, — al brought .x tu 
Fire, they grow hot ; and, in that caſe, they 
expand, or foell : which expanſion 1s alſo 
obſerved in ſuch Bodies, whoſe parts do not 
cohere; in which caſe they alſo acquire a 
great degree of elaſticity, as is obſerved in 
air and vapours. Fire àͤ alſo attracted by 
Bodies at a certain diſtance from them. 

If any Bodies are violently moved againſt 
one another, they will grow hot by ſuch 
friction, and that to a great degree, ih 
fſhews that all Bodies contain Fire: for, 
by rubbing, Fire may be put in motion, 
and ſeparated from a Body, but can by no 
means be generated that way. | F 

8 


Lu 


ADDITIONS, G. 217 


As we have already faid, one may prove, 
that Fire is contained in all Bodies ; be- 
cauſe there are no Bodies, but what may be 
heated by attrition; and that it coheres 
firmly with the parts of Bodies, appears in 
ſmoke and vapours : for ſmoke and vapours 
are made up of parts ſeparated from Bodies, 
and agitated (ſometimes very violently) by 
the Fire that is joined with them. 

There are, befides ſeveral remarkable 
phenomena ariſing from Fire, contained in 
Bodies ; ſome of which we ſhall here men- 
tion ; and, among them, there are ſuch as re- 
late very much to electricity, for which rea- 
ſon we alſo treat of the phænomena of elec- 
tricity. 

Electricity, 2s that property of Bodies, by 
which (when they are heated by attrition } they 
attraci — repel lighter aer at a ſenſible di- 
ftance *, 

Here I think it will not only be proper, 
but entertaining hkewiſe, to mention what 
Mr. Tuxxnzr of Worceſter fays, in his 
Diſc ourſe upon Electricity, p. 8, &c. 

With a view therefore, /ays be, of ar- 9 
riving at the true cauſe of Eleckricicy, we 
muſt have recourſe to the Ather, which is "i 
a moſt fine, /u5tile, and inviſible Fluid, dif- 9 
fuſed through the whole expanſion of ſpace; 1 
alſo, endued with the higheſt degree of * 


* Vide Drsa. Gray. vol. ii. cap. 1, 2 
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Elaſticity, and does, by its ſpring and ſub- 
tilty, eaſily pervade, and run through the 

pores and interſtices of all Bodies in the 

Iniverſe. mn” | 
And that ſuch a ſubtile matter, as now 
mentioned, does actually exiſt in Nature, 
may plainly and clearly be demonſtrated, by 
the following ſurpriſing experiment. 

Let a large Magnetic Needle, ſupported 
upon à ſtand, be fet on a table near the 
edge, then taking a /tce/ bar, about two or 
three feet in length, and holding it in a 
direction perpendicular to the Horizon, ap- 
proach the North end of the needle, with 

the lower end of the bar, and the needle 
will be immediately repelled from it; then 
let the needle come to reſt again; and 
ſtooping down, approach the fame end of 

the needle, with the upper end of the bar, 
and the needle will be ſtrongly attracted by 
x; but, upon inverting the bar, the at- 
tractive and repulſive powers inſtantlychange 
places; asis evident, by applying the bar to the 
needle, in the ſame direction as before; for 
that end, which then attracted, will now 
repel; and that which before repelled will 
now attract. What can be the cauſe of 
this wonderful and ſurprizing phænomenon, 
if it be not the Æther, which, by its ſub- 
tilty, and natural tendency to the centre of 
the Earth, pervades, and makes its way 
thro' the pores of the bar, cauſing it, mA 
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held in that perpendicular direction, to ac- 
quire Poles like the Magnet or Loadſtone, 
v12. one end, at which the A7her ruſhes in, 


and the other at which it paſſes out? It is 


plain, it cannot be any effect, ariſing from the 
power of the air, becauſe it acts exactly the 
ſame in every reſpect in an exhauſted receiver. 

Therefore, it is very evident, that this 
ſubtile Matter does really exiſt; and that it 
runs through the pores of different Bodies, 


in various and different directions; and 


that its conſtituent Particles are infinitely 
ſmaller than thoſe of Air, or even of Ligbt 
if 
Now, as this Ather, or ſubtilé Matter 
(which is the principal cauſe of all Elk&ric 
Phenomena} is of a very elaſtic nature, it 
will reaſonably follow, that thoſe Bodies, 
whoſe parts are capable of being put into a 
vibratory motion, will throw it out; and, 
if plentifully, they prove electric: but ſuch 
Bodies, whoſe parts cannot receive a vibra- 


tory motion by friction, will not throw it 


out, conſequently they muſt prove on- 
efeftric. And this deficiency in Bodies, 
ſeemingly ariſes from the want of a natural 
elaſticity of the parts which compoſe them: 
for Venice turpentine is, in its natural ſtate, 
a Non-eleqric ; but, it boiled in water to 
ſeparate the oil, there will remain a reſin, 
which, when dried and rubbed, proves 
very hard, frangible, and electric. 

But, 
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But here it muſt be obſerved, that there 
are ſome Bodies, which, tho' they are en- 
dued with a very great degree of elaſticity, 

et will not, when violently agitated by 
og emit thoſe effluvia ſo copiouſly as 
to be accounted elcfric : for bell-metal is 
very elaſtic, extremely brittle, and alſo 
breaks with a poliſh; yet, when rubbed, 
ews no fins of electricity. Hence it is 
evident, that there muſt be ſome other pro- 
perty inherent in Bodies, beſides elaſticity, 
to conſtitute them electric: and this ſeems 
to be that particular diſpoſition, or ſituation 
of the pores, which renders ſubſtances, in 
ſome degree, either pellucid, or tranſparent. 
And, it is a guære, if two Bodies are equally 
elaſtic, whether that which has the greateſt 
degree of tranſparency, will not be the 
moſt productive of electricity. 
_ Becaule, in very elaftic Bodies, whole pores 
are fituate-nearly in a redilineal direction, as 
in amber, agate, $/afs,, &c. the Aber will, 
when the Body is put into a vibrating mo- 
tion, be emitted in great plenty, as having 
nothing to obſtruct its emiſſion: but juſt 
the contrary muſt happen in Bodies, tho 
elaſtic, when the ſituation of their pores 
are very oblique, as in ſteel, ſilver, &c. for 
in them the Z7her, as the particles vibrate, 
is, as it were,wedged up, and, conſequently, 
very little or none of it can be evacuated: 
for this reaſon, tegſion, or wiping, is very 
l neceſſary 
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neceſſary, as well as atrrition, or rubbing, 
to produce electricity; becauſe the effſuvia 
can iſſue out more plentifully when there is 
nothing to ſtop up, or choak the pores of 
the electric Body. | 

For many experiments on the ſubject of 

electricity, we refer to the laſt mentioned 
Author, and likewiſe to Mr. LovErr's 
Treatiſe, called, The Subtil medium prov'd, 
and the Second Part, or Defence of the 
fame ; alſo to Mr. FRANcKLIx's Effays, 
Sc. and to Drs Ad. Grev. vol. ii. book z, 
p. 7, Sc. who, after ſeveral experiments there 
mentioned, and which the ſhortneſs of this 
Work will not admit of, draws this con- 
cluſion. 
That Glaſs contains in it, and has, about 
its furface, a certain Atmoſphere, which is 
excited by friction, and put into a vibratory 
motion; for it attracts and repels light Bo- 
dies; the ſmalleſt parts of the Glaſs are 
agitated by the attrition; and, by reaſon of 
their elaſticity, their motion is vibratory, 
which is communicated to the Atmoſphere 
above- mentioned; and therefore, that At- 
moſphere exerts its action the farther, the 
greater agitation the parts of the Glaſs re- 
ceive when a greater attrition is given to 
the Glaſs. 

The Fire contained in the Glaſs, 1s expelled 
by the action of this Atmoſphere ; at leaſt, it 
1s moved with it: for, when light Bodies 
are put in motion at a diſtance from the 

Glaſs, 
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Glaſs, the Bodies alſo become lucid at 4 
diſtance. : 
Ir i plain, that this Atmoſphere and Fire 


# more eaſily moved in a place void of air. 


After mentioning ſeveral other experi- 


ments, the Author ſays, That the Fire con- 


tained in Glaſs, does not want air to make 


It viſible; for, it grows hot, and ſhines 


when both the n and external air are 


taken out. 


He farther afterwards, on experiments 


made, adds, That we may obſerve water 
_ atts upon the Fire contained in phoſphorus ; 
for it keeps it in, ſo that it cannot get out ſo 


long as the phoſphorus is covered with wa- 
ter; but, as ſoon as the water is taken 


.away, the heat and ſmoke immediatel 

ſhow, that the Fire iſſues out of the phot- 
Phorus. The air alſo does, m ſome meaſure, 
keep 1 in the Fire contained in bot water; that 


is, hinders it from going out of it ſo faſt as 


it will do zn vacuo. 


The Author obſerves, That Fire moves 


very ſwiftly, and this motion, in different 
circumſtances, produces different effects. 
Heat and light are to be attributed to the 


different motions of Fire. Heat, in a Body, 
zs the agitation of the parts of the Body, ard 
the Fire contained i in it ; by which agitation, 
2 motion is produced in our Bodies, which 
excites the idea of heat in our minds. Heat, 
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in reſpett of us, is nothing but that idea, and 

in the hot Body is nothing but motion *. 
When Fire enters our eyes in right lines, 

the motion that it communicates to the fibres 


in the bottom of the eye, it excites the idea af 


light. A rectilinear motion is the motion of 
light, as it appears from its being eafily 
ſtopped by an obſtacle. On the contrary, 
ſuch motion i not required in heat: And that 
an irregular motion 1s more proper for it, may 
be proved, becauſe the rays, that come di- 
rectly from the Sun to the top of a moun- 
tain, produce no ſenſible heat ; whilſt in 
the valley, where the rays are agitated with 
an irregular motion by ſeveral reflections, 
there 1s often produced 3 very intenſe heat. 
The ſame is ſbecom in BOERHAAVE. 

A Body zs ſaid to be lucid, when it emits 
Igbt, that is, when it gives Fire a motion 
in right lines. 
That here is not akoays hight where there 
zs Fire, is beyond all doubt; for we daily 
{ce hot Bodies that do not ſhine. | 

But, whether there be any Body without 
heat cannot be determined. Heat, in all Bo- 
dies, is a motion that may be infinitely. di- 
miniſhed ; and, there may be ſuch a mo- 
tion, though it be not ſenſible to us, be- 


cauſe often we cannot diſcover any thing 


It is by motion that Fire produces its effects, vide 
OERHAAYE, vol. 1. p. 220, and Mem. de P Acad. an, 170g. 
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of heat; for certainly, there are a great 
many lucid Bodies, in which. we can per- 
ceive no ſenfible heat: concerning which 
it may be obſerved, that no heat is ſenſible 
to us, unleſs the Body that acts upon our 
organs of ſenſe, has a greater degree of 
heat than that of our organs : which ſhews 
ns, that the judgment of our ſenſes con- 
cerning heat, is wholly uncertain. 

When the ſmalleſt parts, of which any 
Body is made up, are agitated, either by 
attrition, or the action of Fire applied ex- 


ternally to it, or any other way; the Fire 


is ſeparated from the ſmall particles, and 
agitated in the Body: then alſo the Fire, 
and the particles of the Body, a& upon one 
another by their attraction. By this action, 
ſome parts are ſeparated from the Body, and 
carried off from it by the motion of the 
Fire. And this is the cauſe why hard Bo- 
dies are often ſet on Fire by à violent attri- 
Fion. 

Hence we deduce, that the burning of 
Bodies is a ſeparation of their parts, by 
the mutual action of the Fire, and thoje 
parts on each other : ſome of thoſe parts, 
carried off by the mation of the Fire, make 


fame an ſmoke. 


Me ſee beſides, that a Body that is 
burned by the application of Fire, is not 
only diffolved by the action of the external 
Fire, but alſo by the action of the Fire 


contained 
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tained in the Body itſelf : and that the heat 
is increaſed by the application of new Fire, 
and the augmentation of the agitation of 


the Fire which the Body itſelf contains; 


and therefore that he heat is not in propor- 
tion to the quantity of Fire. 

As to the motion of Light; it is plain, as 
we ſaid, that it is performed in Right Lines; 
but whether it be ſucceſſive, or inſtan- 
taneous, 1s diſputed ; that is, whether at 
the ſame moment, that a Body begins to 
ſhine, the Light 1s ſenſible at any diſtance, 
or whether the Light goes ſucceſſively to 
places more and more diſtant “. 

The Author obſerves, that from ſeveral 
Aſtronothical Obſervations, it ſeems to 
follow, that that motion is ſucceſſive ; but; 
by later obſervations, the Philoſophers are 
obliged to acknowledge, that the motion 
of Light has ſomething unknown to them. 

To ſay that a motion from one place to 
another is not ſucceſſive, implies a contra- 
dition, and it can ſcarce be doubted, that 
Light moyes from one place to another. 
For we obſerve, that Fire is carried off in 
vapours and fmoke; in which caſe, Fire ear- 
ries with it the Bodies to which it adheres; 
and yet is often moved very ſwift. If the 
ſubtilty of Fire be conſidered, it will eaſily 


* The latter I think the beſt opinion, and moſt agreeable 


to reaſon. 
Q | be 
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be found, that it is immenſely retarded by 
the Bodies to which it adheres ; and that, 
as ſoon as it is freed from them, it is moved 
with a very great velocity, "8 

We ſee /ever a/ heated Bodies that become 
lucid, if their heat be ancreaſed ; ſuch are 
metals : they emit Fire by the agitation of 
their parts; but, if the motion of the 
parts be increaſed, part of the Fire is moved 
in right lines, and the Body ſhines. 

Thus, if ſmoke be made hotter by ap- 
plying flame to it, it is changed into flame; 
that is, it becomes a lucid Body. For 
Experiments we refer to the ſame Au— 
thor. 2112 | 
The preſence of Air is often neceſſary 
for the production of Light, or preſervation 
of Fire; alſo, on the contrary, it very 
often happens, that the abſence of air is ne- 
ceſſary for Light : and laſtly, that taking 
away the air, the ſame Light, which may be 
feen in the open air, is ſometunes increaſed. 


Of the Dilatation occaſioned by heat. 


All Bodies are dilated by the action of 
Fire ; but that dilatation changes as the heat 
changes, ſo that it ſeems to depend rather 
2 the motion than ebe quantity of the Fire; 

or Bodies are expanded as well by rubbing 
as by applying Fire to them * 
From 


PD 


W- 


FOURTH EVENING. 227 

From the expanſion of Bodies, it is evi- 
dent, that he particles of which Bothes con- 
fiſt, from the action of the Fire, acquire a 
repellent force, by which they endeavour to fly 
from each other; and which acts contrary 
to that force, by which the particles come 
to each other. As long as this laſt force is 
ſtronger than the other, the particles co- 
here more or leſs, according to the dif- 
ferent degree of heat. When the repel- 
lent force 18 almoſt equal to the attractive, 
the particles which were before firmly joined 
ſcarcely cohere, yield to any impreſſion, 
and are eaſily moved one among another; 
whence we ſee, that a folid Body is changed 
into a liquid by heat, which may be obſerved 
in all Bodies that are hquified by heat, and 
return to their firſt ſtate upon the diminu- 
tion of the heat. It is a queſtion, Whether 
all fluidity is not owing to heat? Which can- 
not be defermined; becauſe we know of no- 
body that is entirely without Fire in it. It 
is certain, that heat is not only the cauſe 
of fluidity in metals, wax, and ſuch like 
Bodies ; but that ſeveral Bodies, which are 
commonly reckoned fluid, are only fo by 
reaſon of their heat; thus water is melted 
ice; for when part of the heat of the water 
1s gone, it grows fixed. 

Heat may be ſo increaſed, that, in ſome 
Bodies, the attracting force is overcome by 
the repelling force ; in which caſe the par- 


Q 2 ticles 
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| ticles fly from each other ; that is, Acquire 

an elaſtic force, as the particles of air have, 

which elaſticity is increaſed even in the air 

by heat: we may obſerve this effect in 
fnoke and vapours. 


Of the rnflexion of the Rays if Light. 


Light moves in right lines, and can be 
intercepted - by an obſtacle, which wholly 
{tops ſo much Light as comes upon it, but 
| ops no more *. 


DEFINITION I. 
Any Light, confidered according to the di- 


rectian of its motion, if it be all carried in 
the ſame direction, is called a Ray of Light. 
Such is a beam of the Suns Light going 
through a hole. 

hut the action of Bodies, by which they 
act u on the Light to attract it, exerts itſelf 
at a ſenſible diſtance; it is alſo proved that, 
| that action is increaſed ; as the diſtance is di- 
| minithed. - ; oy apy | 


"We may call Light an idea raiſed in our minds by an 
agitation occaſioned by a certain ſubtile fluid in the Atmo- 

ſphere, perhaps the electric Fire, diredted by the Sun, and 
paſling in Janne ny lines, | 


Concerning 


C ncerning. the Refrattion of Light and 


its Laws. 
All that gives paſſage to Light, is called 


itſelf, are mediums. 
When a Ray of Light goes out of one 
medium into another, it is often turned out 


of the right line. 
DEFINITION WT. 


order to produce Refrattion, the mediums mul 
be of different denſities, and the Ray muſt 


make an oblique angle with the ſurface that 
ſeparates the mediums. 


Reſraction ariſes from this, that the rays 
are more attracted by a denſe, than by a rare 
medium; from which attraction that hath 


refraction may be deduced. | 
Let EF be the ſeparation of the medi- 


ums [Fig. 21.] and let X be in the denſer, 
and Z in the rarer medium. All the par- 


alſo obtains in Light. Let the diſtance at 
which the particles exert their action, be 
that which is comprehended between the 
Lines EF and GH. Therefore the Light 


Q 3 which 
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a medium. Glaſs, water, and a vacuum 


This inflection is called Refrafion. In 


been before mentioned, all that relates to 


ticles have an attractive force, and this force 
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which comes between thoſe _, will be 
attracted. by:t medium X. 

At the diſtance of the line GH, only he 
extreme parts of the medium X act . 
the Light; at a leſs diſtance, both they and 
other parts act, ſo as to. increaſe the attract - 
ing fofce, when the diſtance i 18 diminiſhed, 
as has been before obſerved. In the denſer 
medium X, let the line IL be ſuppoſed at 
the ſame diſtance from EF, as GH i is in the 
medium Z. Let the Light enter into the 
medium X, and it will, on all ſides, be 
attracted by the particles of the medium, 
whoſe diſhanbes from the Light are leſs than 
the diſtance between EF and GH; for the 
Light is ſuppoſed. to be attracted at that 
diſtance. by the particles of the medium X. 

As long as the Light is between the 
Lines EF and IL, the attracting: force is 
the ſtrongeſt towards IL, becauſe there are 
more particles that draw that way; but, 
as the number of particles, that act the 
contrary way, increaſes; that is, as the diſ- 
tance from EF increaſes; the force towards 
IL is diminiſhed, till, in the very line IL, 
the Light be equally attracted every way; 
which alſo obtains: every. where in the me- 
dium X beyond IL. . 2 

. a Ray of Light to come in the 
line Aa, and fall obliquely on the ſurface, 
which divides the mediums, or rather on 
the ſurface GH, where the action * 

N Dy 
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by which the Light is driven towards the 
medium X : when - the Ray comes to 
a, it is turned, out of the right line, by 
the force by which it is attracted by the 
medium X ; that 1s, by which it is driven 
towards it in a direction perpendicular to 
its ſurface. And, indeed, the Ray of Light 
is bent out of the right line in every point, 
as long as it is between the lines GH and 
IL, between which the ſaid attraction acts; 
and therefore between thoſe lines, it de- 
ſeribes the curve a, b, in the ſame manner 
that projectiles move. Beyond the line IL, 
the action which bends the Ray ceales ; 
therefore it goes on then in a right line, ac- 
cording to the direction of the curve in the 
point 6. 

The diſtance between the line GH and 
IL is very ſmall ; therefore, when we confider 
refraction, we take no notice of the bended 
part of the Ray, which we look upon as if 
it was made up of two ſtrait lines AC, CB, 
meeting at C;. namely, on the ſurface 
which divides the mediums. | 

Through C draw NCM, perpendicular 
to the ſurface of EF. 


DEFINITION M. 


The part AC of the ſaid Ray is called the 
incident Ray, 


Q4 DEF I- 
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DE FIN I ION IV. 
The angle AG 6 10 e the angle of i inci- 


dence, 


D E F I N TT O N K 
The part CB. zs called the refraCted ray. 


DEFINITION VI 


The angle BCM is called the angle of re- 
fradtion. r ene 
In this caſe when Light goes out of a rare 
into a denſe medium, the angle of refraction is 
teſs than-the angle of incidence, by reaſon of 
the inflection * the ray; for theſe angles 
would be equal, if the ray AC continued to 
move ſtrait on in the line CD. The ray CB 
does alſo come nearer to the perpendicular 
CM; and therefore the refrattion is Jazd to 
4. made towards the perpendicular. 
On the contrary, I the ray goes out of 0 
denſer into a rarer medium, it will reced:. 
from the perpendicular *, becauſe the denſer 
medium attracts the ray in the ſame man- 
ner, whether it goes out of a rarer into 2 
denſer, or out of a denſer into a rarer 
medium. Therefore, if BC be the ray of 
incidence, CA will be the refracted ray; 
that is, /et the ray come from either fide, and 

* Vid. p. 238. : 
a 
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it mill move in the ſame lines. Therefore, 
there be twa rays, and one comes oui 
denſer medium into a rarer, and the other A 
of a rarer into a denſer, and the angle of re- 
jrattion of the one be equal to the angle of in- 
cidence of the other, the two remaining angles 
of incidence and refraction will be equal to each | 
other. 

Whence it follows, that the diveZion of 
the ray is not changed, if it moves through a 
medium terminated by two ſurfaces parallel to 
each other; for as much as it is turned to- 
wards any fide at its entrance, ſo much ex- 
actly is it turned the other way as it goes out 
of the ſaid medium. | 

If a ray falls perpendicularly on the fee 
that ſeparates two mediums, it will not be turn- 
ed out of the right line by the attraction of the 
denſer medium; becauſe in that cafe it acts 
in the direction of the ray. 

For experiments to prove this, we eier 
to Drs. GRAv. V. II, p. 366. where the 
Author treats of the refraction of Light and 
its laws, to this we from the ſame W N 
add one concluſion or law, vis. x\ 

There is no refraction, where the denſities of 
medium are equal; and the refrattion 1s 
greateſt where the denſities of mediums differ 
moſt. - | x) 

Of the refraction of Light when mediums 

| are ſeparated. by a plane er V. Gb. 

by a ene firface Ch. 8. of /enjes, C1. 9 9, 
0 
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of the ſame book. The reaſons why we 
here refer, inſtead of making quotations, 
are, it would encreaſe the ſize of the book, 
and when done, would only be proper for 
thoſe who are acquainted with mathematics, 
and this work is not intended for the uſe of 
ſuch. We have taken farther notice of this 
ſubject, p. 237, &c. 

But I ſhall on this ſubject, before I Wo 
any farther extracts from-Dzs. Grav. quote 
ſome agreeable things from BoERHAAvE, 
ſuch as are ng and treated in a 
plain manner. 

As to Fire, Borrnaavs's opinion has 
been before mentioned. As to the Sun, I 
think Borxmaave's: opinion curious and 
juſt. I ſhall give it in his own words from 
Vol. I. p. 281, 282. 0 

I have been in ſuſpenſe ſome. tand ** 
ther or no I might venture to publiſh an 


opinion, which has frequently employed 


my thoughte; and at length have determin- 
ed to doit. It is pfobable, that in the ac- 
tion of Fire obſerved among us, the Sun 
does not emit any fiery matter, to which 
ſuch action ſhould be attributed; but that 
this luminary only has a power of directing 
the Fire already exiſting in any place, into 
parallel right lines, from whence the ſame 
quantity of Fire being again collected out of 
its paralleliſm by reflection or refraction, 
and united ill cloſer, acquires new pow- 
ers, and thus is enabled to produce all its 


effects. 
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effects. To illuſtrate this by an eaſy expe- 
riment ; ſuppoſe a hollow braſs cube, up- 
wards. of three inches ſquare, and cloſed 
every way, except that one fide being taken 
off, it is left open there; and ſuppoſe this 
cube directly oppoſed by its open ſide to 
the Sun, only covered with a white paper; 
in the cavity of it apply M. FaRENHETT's 
tender thermometer, which conſiſts of a 
moveable ſpirit; while the paper prevents 
the Suns rays from penetrating the cavity 
of the cube, and if the weather be cold, 
we ſhall find an intenſe cold in the whole 
vacant ſpace of the cube; take away the 
paper at once, and at the moment that the 
cavity of the cube is illuminated by the Sun, 
there immediately riſes a confiderable heat, 
which the thermometer indicates. Philo- 
ſophers uſually maintain, that the heat here 
admitted was ſent from the Sun's body, 
with a velocity ſcarce to be conceived: to 
me it rather appears, that the Sn has only 
done now what it did before, and which it 
always does, v2. determine what we call 
Fire, into right lines, which can now reach 
the opaque Body without any obſtacle, and 
thus drives the Fire, which before, while 
the paper interpoſed, was equally diffufed 
through the fix containing ſquares ; drives 
It, we ſay, without altering its quantity in 
right lines againſt one fide oppoſite to the 
open one, and-thus heats the whole — 

ut 
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but eſpecially ſuch fide; by merely direct- 
ing the rays, and not by any increaſe of 
their number. Or ſuppoſe M. ViLteTToO's 
Speculum to be directly oppoſed to the 
noon-day's Sun, but covered over with a 
white veil: we ſhall have no more Fire or 
heat produced in its cavity behind the veil, 
than at any where elſe; but at the inſtant 
you remove the veil, the Fire which before 
remained indetermined in the cavity of the 
ſpeculum, is driven in parallel lines againſt 
the contave reflecting ſurface of the ſpe- 
culum; by which means that vehement 
Fite is produced in its focus, and not as 
_ uſually imagined projected from the $72 : 
in effect, it is neither more nor leſs now 
than before, but only in a different direc- 
tion: the ſame will hold in a refracting 
burning-glaſs; and thus neither the fire 
produced by colliſion, nor by a burning ſpe- 
culum, nor a glaſs lens, appears to owe 
any thing of its matter to the Sun. 

Mr. Su aw, in his notes on BorRHA AV, 
p- 206, ſpeaking of the different opinions of 
the Learned concerning Fire, ſays, the great 
and fundamental difference in reſpect of the 
nature of Fire, is, whether it be originally 
ſuch, formed thus by the Creator himſelf at 
the beginning of things; or whether it be 
mechanically procucible from other bodies, 
by inducing ſome alteration in the particles 
thereof, Among the modern Writers, 


Ha» 
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HoMBERG, BOERHAAVE, the younger LE- 
MERY.and GRAVESANDE maintain the for- 
mer: the latter is chiefly ſupported by the 
Engliſh Authors. 

For the method of inquiring into the 
nature of Fire, we refer to BotRHAAave, 
who treats largely on this ſubject. 

As to Heat BoxrRmaave V. I. p. 211, 
ſhews no certain meaſure can be had from 
it to determine the quantity of Fire, p. 
212, he ſhews that the degree of Fire can- 
not be meaſured from that of Light ; that 
there may be Light without Fire, and that 
they are too different things. 

Colours alſo he obſerves cannot be a true 
characteriſtic of Fire. On Colours, ſee 
what Mr. SHaw ſays in his notes upon that 
Author, p. 212. note (a). 

Rarefaction is the fign of Heat. 

Fire expands bodies, even an iron rod is 
increaſed in length by Fire, the fame rod 
contracts with Cold, BoxRyAave, V. I. p. 
214, 215. 42-490 
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J Refrain. 


The rays of the Sun, Moon, and Stars; 
do not come directly from the Heavens thro' the 
Air to our Eyes, but turn a little afide from 
the ſtrait courſe, as ſoon as they enter the Air : 
which is called, by Writers on Optics, their 
Refraction. That. 
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That part of Optics which treats of the 
Refraction of Light is very curious. Ex- 
perience teſtifies, that the rays coming from 
any object out of one medium into another, 
more groſs or more fine, do refract or turn 
aſide: the thing is plain from a common 
experiment: take a veſſel, to the bottom of 
which fix a globe of gold or braſs, or piece 
of money, then go from the veſſel till you 
cannot ſee the money for the ſides of the 

veſſel; then fill the veſſel with water, and 
vou will ſee the money; which ſhows, that 
the rays coming from the money as they go 
from the water into the Air turn from their 
courſe, before they can come to the eye ; 
which is called Refraction, becauſe the 
line is broke, as it were, coming from wa- 
ter to Air. +60 | 

From whence. it alſo follows, and is 
manifeſt by experience, that the nearer the 
Stars are to the Horizon, their rays are the 
more, refracted, and the higher they are the 
lets. 

The Atmoſphere or Air cauſes the Sun ond 
other Stars to appear before they come to the 
Horizon at ring, and alſo to appear ſome time 
efter they. are paſſed it, at ſetting ; and far- 
ther, il cauſes them to appear higher than 
they really are, while they are under twenty 
degrees of elevation. 

The cauſe is ſufficiently explained above. 
Wie may add, that when the Dutch _ 

tere 
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tered in Nova Zembla, the Sun appeared to 
them fixteen days before it came to the Ho- 
rizon, Viz. when under the Horizon four 
degrees, and that in a clear iky. 

The groſſer the Atmoſphere is, the Refrac- 
tion 1s the greater (other things being alike} 
i. e. ere being the ſame elevation of the Star, 
and the ſame height of the Air. 

The groſſer the Air is, the ſooner is the Star 
ſeen, i. e. lower under the Horizon Then it 
firſt appears, than when the Air 1s finer, for 
then it muſt aſcend higher to be diſcovered. 

A Star may have a different Refractian, 
even in the ſame place, provided the Denſs bty of 
Air be different. 


Of Viſon. 


We ſhall here from Des. GRAv. give 
ſome. quotations on the ſubject of Viſion. 
The properties and laws of the Refrac- 
tion of Light that have been mentioned, are 
of great uſe in repreſenting objects to our 
minds. 

By theſe laws, the objects are beautifully 
painted in their proper colours in the bot- 
tom of the Eye; and this picture is the oc- 
caſion of the ideas which are excited in our 
minds concerning the things tht we ſee. 

How this picture is formed in the eye, 
cannot be explained, without examining a 

new 
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new property of Light; namely, its diviſi- 
bility, which is paſt our comprehenſion. 
boah that is nat lucid, and intercepts the 
Light, is ſaid to be opake. 

Several among all the opake Bodies, when 
exactly poliſhed (except perfectly black bo- 
dies, if there are any ſuch) have the pro- 
perty of dividing Light, for they reflect the 
Light, ſo that the rays from every point being 
ſtruck back, are divided and recede every 
way, ſo that all the ſingle points of the body 
become, as it were, radiant points, from which 
Light goes every way. 

The figure of the eye when taken out of 
the head, is nearly ſpherical; only the fore- 
_ is ſomething more convex than the 
reſt. | 
The ſection of the eye is repreſented. 
Fig. 22. | 

The part AA, which is moſt convex, 1? 
tranſparent, and called the Tunica Cornea. 
The whole covering of the eye, except 
the Cornea, is called the Sclerotica BAAB, 

That part of the Sclerotica, which 19 
next to the Cornea, is called the adnata, 
or white of the eye. 
Behind the Cornea, on the infide, is 2 
coat called the Uvea, which has in its mid- 
dle an hole PP called the Pupil. 

The Uvea is made up of concentric cir- 
cular fibres, interſected at right angles by 
trait fibres; if the firſt are ſwelled the lat 

are 
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ire relaxed, and the pupil is leſſened or 
contracted ; and a contrary motion of the 
fibres increaſes or widens it. 

In. the middle of the eye; but nearer the 
fore-part, there is a tranſparent ſoft body 
CC, like a convex lens, whoſe hind part 
is more convex than the fore-part: it is 
called the ene humour; its axis coin- 
cides with the Axis of the eye, which goes 
through the centres of the pupil and the 
whole eye. . 

This cryſtalline humour is ſuſtained by 
ſmall fibres or threads, which are fixed to 
all the points of its circumference, and 
likewiſe to the inſide of the eye; they are 
inflected in the form of an arc, and every 
one of them 1s a muſcle ; they are called the 
ligamenta ciliaria, and two of them are re- 
preſented by IC, IC; they all co-here to 
one another, and, together with the cryſ- 
talline, make a ſeparation in the eye, and 
divide it into two cavities, one forwards p p, 
and the other backwards SS. 

The cavity that is forwards is filled with 
a liquor like water, called the aqueous bu- 
mour. | 

The hind-cavity is filled with a tranſpa- 
tent humour, nearly of the ſame denſity as 
the aqueous humour, but not ſo fluid, cal- 
led the vitreous humour. | 

The hind ſurface of the Eye within is 
lined with a coat, called the ch,, Which is 
: R again 
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again covered with a thin membrane called 
the retma. 
At the back part of the bulb of the eye, 
a a little on one fide, is the optic nerve NN, 
ſo joined to the Eye, that the Eye itſelf is as 
it were an expanſion of the optic nerve, for 
the expanded coats of the nerve form the 
chorides.and ſclerotica, and the fibres which 
make up the retina concurring, make the 
marrow of the nerve. hy 
The eye is moved in the head by ſeveral 
muſcles inſerted in the ſclerotica, but we 
ſhall not treat of them here; as we only 
conſider the Eye with reſpect to the motion 
of Light, we purpoſelyforbear to take notice 
of any thing elſe. 
Rays that proceed from any point, and enter 
the Eye thro' the pupil, go out of a rarer into 
a denſer medium through a ſpherical ſur- 
face; and therefore, that point be at a due 
 diftance from the Eye, the rays after refraction 
will converge, and ſuppoſing only the cornea 
and the aqueous humour, there will be in the 
Eye an inverted picture of the objects. 
The obſects, which, as we have explain- 
ed above, are repreſented in the bottom of the 
Eye, are painted upon the retina ; and, by the 
motion of Light, the ſmall fibres, of «ohich 
the retina is made up, are agitated ; by which 
agitation, the ideas of the objects painted in the 
Eye, are excited in the mind. The connexion 
between the ideas and the motions, by which 


they 
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they are excited, is unknown to us; for in 
determining the cauſes of ſenſations, we 
can go no farther than the agitation of the 
nerves. 
We more exact the picture above deſcribed 
is, the more diſtinct will the objects appear. 
When the rays coming. from the ſame point are 
not exactly united upon the retina, its picture 
is not a point, but a ſpot, which is con- 
founded with the pictures of the neighbour- 
ing points, in which eaſe the Viſion is con- 
fuſed. | | 
But when, areording to the different diſa 
tance of the radiant point, its focus 1s brought 
nearer, or removed farther off, it is neceſſary 
that there ſhould be a change in the Eye, leſt 
the place, in which the picture is exact, 
ſhould fall ſhort of, or beyond the retina, 
and fo the Viſion ſhould be confuſed. 

But it is very difficult to determine what 
this change is, and Philoſophers are divided 
in their opinions about it; I ſhall only 
obſerve in general, that t zs not very proba- 
ble that the figure of the whole Eye 1s las 
in order to put back or bring forward the re- 
tina; and therefore we mult expect to find 
this change within the Eye. 

For if the figure of the Eye was changed, 
as this change muſt be equally neceſſary in 
all animals, the Eyes of all animals would 
undergo the ſame changes; for the ſame 
natural effects cannot have different cauſes. 

R 2 Now 
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Now in the Whale, the /clerotica is too 
hard to be ſubject to any alteration of figure. 
Beſides, if there was ſuch a change in the 
whole eye, it would ariſe from the exter- 
nal preſſure of the muſcles, which would be 
different in different poſitions of the Eye, 
and only regular in one ſituation of it. 

If we now examine the Eye within, it 
will appear neceſſary that there ſhould be a 
change i in the cryſtalline, which, by chang- 
ing its place or figure in the Eye, will pro- 
duce the deſired effect; for the rays that fall 
upon the retina before they are united, will 
be made to unite juſt upon the retina, if the 
cryſtalline become more convex, or if (its 
figure remaining the fame) it be brought 
forwards towards the cornea. 

That the pofition of the cryſtalline humour 

7 eaſily changed, and that it is brought nearer 
to, or farther from the retina, its axis re- 
maining the ſame, is plain, becauſe the ci- 
liary hgaments are muſcular ; when theſe 
muſcles are ſwelled, and become ſhorter, 
the hollow which their inflection makes at 
C, C, becomes leſs ; by which means the 
vitreous humour is compreſſed, and, there- 
fore, it preſſes upon the cryſtalline, and 
puſhes it forwards farther from the retina ; | 
which is neceflary when we look at near 
objects. 
© There is another change in the Eye 
which acts contrary to — and is alſo be 

4 E 
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be referred to the cryſtalline; which (where 
it is drawn by the ciliary hgaments, to make 
it recede from the bottom of the Eye) becomes 
alſo fatter, and therefore it muſt recede far- 
ther than if its figure was unchangeable ; that 
is, the change becomes more ſenſible; 
which we ſhall ſhew to be of uſe. 

Theſe changes in the Eye have their li- 
mits for which reaſon alſo objects appear only 
diſtint within certain limits, which are differ- 
ent diftances according to the difference of 
people's Eyes; and very often in the ſame man, 
beth Eyes have not the ſame limits; which is 
almoſt of the ſame uſe, as if the limits of 
both Eyes were more diſtinct from one ano- 
ther: for one may ſee an object diſtinctly 
enough with only one eye. In ſome per- 
ſons alſo the neareſt limit of one Eye is far- 
ther off than the fartheſt of the other : 
in which caſe near objects and diſtant ob- 
jects are ſeen diſtinctly, but the interme- 
diate ones appear confuſed, 

The picture in the bottom of the Eye is 
inverted. Hence'a queſtion ariſes, Why 
we ſee objects erect? To which we an» 
ſwer, by aſking another queſtion ; Whe- 
ther it 1s more eaſy to conceive the con- 
nexion between an idea in the mind, and 
an erect figure, than an inverted one? We 
confeſs that we have no notion of that 
connexion in either caſe : but experience 
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teaches us, that there is a connexion be- 
between an inverted picture in the Eye, 
and the idea of an erect object: and further 
than this we do not know. 
If we look at the fame object with both 
Eyes, it will appear ſingle; but this only 
happens when the object is painted in cor- 
reſpondent points of each retina; which 
probably happens from the meeting of the 
optic nerves. For it is obſerved in all ani- 
mals, which ſee the ſame objc& with both 
Eyes, that the optic nerves meet and ſepa- 
rate again before they go to the brain; bug 

in animals which ſee different objects with 
each eye, the optic nerves go ſeparately from 
the Eyes to the brain. 

'Onh one point at a time can be ſen d; diſtinftly, 
namely, that which is repreſented in the 
axis of the Eye; if we look at one point 
with both Eyes, we muſt ſo direct the 
Eyes, that their axes continued ſhall meet 
in that point; which happens when we 
have our Eyes intent upon any point, 

By this direction of the. axes we judge 
of the diſtance of objects *, for the ſituation 
of the Eyes alter according as the axes make 
a different angle; which angle depends upon 


ii. Biſho BeRKLEY <5 his Eſſay on Video, annexed 
to his minute Fhiloſophy We learn to ſee, and we learn by 
1 to BY of diſtances, Oe. 
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the diſtance of the object: whence it hap- 
pens that, without perceiving when we do 
it, by uſe we get a habit of judging of 
the diſtance of objects by the direction of the 
axes which is ſenſible to us, becauſe it de- 
pends upon the motion of the Eye, that we 
feel. Therefore, we may ſee the uſe of 
having two Eyes placed at a certain diſtance 
from one another; as long as this diſtance of 
the Eyes bears a ſenſible proportion to the diſ- 
tance of the objects, we can judge of it pretty 
certamly. 


We can alſo judge of leſſer diftances with one 


Eye alone; becauſe in the variation of a 
ſmall diſtance, the change in the Eye is 
ſenfible. 

In great diſtances, if we look at known 
objects, wwe judge from the apparent magnitude 
and the colour. 


It is impoſſible to judge of very great diſ- 


tances, except the ſame objects be ſeen from dif- 
ferent places. 

The apparent magnitude of an object depends 
upon the bigneſs of the picture in the bot- 
tom of the Eye, which picture depends 
upon the angle under which an object is ſeen; 
that is, the angle which is formed by lines 
drawn from the extremities of the object 
to the Eye. 

This apparent magnitude is to be diſtin- 
guiſhed from the magnitude which our mind 

tr R 4 att) ts 


——— ä— — 
4 — — — 
2 —— — —— — 
——— E "= Oc —— - 
—— ů ů — — — 


0 
| 
i} 
1 
. 
% 
| | 
1 
h 
J 
1 
rl 
N : Ul 
7 
0 
| 
| 
nt 
| 
l | 
. 
[ 
| 
Uo! 
| | 
1 
4 
uh 


248 ADDITIONS TO THE 
attributes to the object that we ſee; which laſt 
is founded upon the judgment, whoſe foun- 
dation is not in the appearance alone; every 
body knows that the object appears the le; 
according as it is more diſtant ; whence it 
happens, that, according to the greater d of 
tance of the object, if it be known, ” th appa- 
rent 4 — of the object zs increqſed in 
the judgment that our mind makes of it; 
5 which we do without any attention to it, 
Therefore the fame object at the ſame diſ- 
tance appears of a different magtitude, if 
we judge differently of the diſtance. 
We have a remarkable example of this in 
reſpect of the Sun and Moon, which appear 
greater when near the Horizon, than at a 
greater height; though, as is known to 
Aſtronomers, the picture of the Sun in the 
bottom of the Eye is the ſame in both caſes, 
and that of the Moon is leſs when it appears 
nearer the Horizon ; we cannot judge of 
the diſtance in either caſe, but it appears 
greater near the Horizon, by reaſon of the 
interpoſition of the fields and part of the 
Heavens. If we ſee the Bodies above- 
mentioned through a tube, this apparent 
diſtance vanithes, as alſo the magnitude 
which is deduced from it. From our child- 
hood upwards, and ſo continually we —_ 
the idea of diſtance with the increaſe of ap- 
parent magnitude, (which is neceſſary for 
making 
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making a true judgment concerning the 
magnitude) whereby the ideas are fo cloſely 
joined, that they cannot be ſeparated, not 
even in thoſe caſes, in which we know they 
lead us into error, Logicians teach us, how 
many errors are to be attributed to ideas ſo 
joined. See what BERKLEY ſays on this ſub- 

ject. 
2 In order to explain the reaſon of the 
Moon's appearing greater than ordinary in 
the Horizon, it muſt be obſerved, that the 
articles which compoſe our Atmoſphere 
intercept the rays of Light proceeding from 
any object to the Eye; and by how much 
the greater is the portion of Atmoſphere, 
interjacent between the object and the Eye, 
by ſo much the more are the rays intercept- 
ed; and, by conſequence, the appearance of 
the object rendered more faint, every ob- 
ject appearing more vigorous or more faint, 
in proportion as it ſendeth more or fewer 
rays into the Eye. Now, between the Eye 
and the Moon, when fituated in the Hori- 
zon, there lies a far greater quantity of 
Atmoſphere, than there does when the 
Moon is in the Meridian. Whence it comes 
to paſs, that the appearance of the Hori- 
zontal Moon is fainter; and therefore it is 
thought bigger in that ſituation than in the 
Meridian. This does not wholly agree 
with the experiment of the the _ 
; ut 
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But both the Atmoſphere and the inter- 


jacent land, &c. may vt to the de- 
. e 


LE of the Reflection of Light. 


Linke is reflected from opaque _ 
and every point reflects it every way: 

occaſion of this is the inequality of the * 
faces, which are made up of an innume- 
rable quantity of ſmall planes, which in all 
ſenſible points are directed every way; 
which will be eaſily conceived, if we ima- 
gine a ſurface covered with an innumerable 
quantity of ſmall hemiſpheres. That this 
is true, we deduce from the reflection of 
Light from a poliſhed ſurface ; that is, from 
a furface, whole inequalities are taken off; 
which, in all its points, reflects the Light 
| only one way, which holds in curve as well 
as in plane ſurfaces: nay, from ſurfaces 
that are not at all poliſhed, the Light is 
moſtly reflected that way, and it would be 
all reflected if they were poliſhed, as daily 

riencce'ſhews. 

Light, after it has fallen upon a Body, re- 
cedes. from it with the ſame force that it came 
As to the reflection of Light, it is to be 
| — — that Light does not run againſt the 
Jour part of Bodies, when it is reflected by 


them, 
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them, but that it is reſlected in thoſe places, 
where it could very freely paſs. 
It is a common experiment obſerved by 
every Body, that when Light is moved 
through any medium ; as for example, glaſs, 
water, or air, it does not undergo a ſenſible 
and regular reflection: but, that it ĩs reflected 
there, where two mediums of different 
denſity are ſeparated; ſo it is reflected in 
the ſurface of water or glaſs. 
Could Light in ſuch quantity ſtrike 
againſt the particles, juſt where the me- 
diums are ſeparated; whereas it moves 
through both the mediums for a great ſpace 
without ſtriking againſt any ſuch particles; 
Are there more of thoſe particles near the 
furface than elfewhere ? Light alſo is more 
abundantly reflected m a denſer medium, when 
it comes againſt the ſurface of a rarer; than 
when, on the contrary, moving in a rarer me- 
22 it ſtrikes againſt the ſurface of 4 
enſer. | 
*. the ſatisfaction of the Curious, who 
are deſirous of knowing more concerning 
the properties of Light, its laws of reflec- 
tion and refraction than is mentioned here 
(which are only general concluſions drawn 
from experiments, the Work not admit- 
ting of a larger explanation, ) we refer to 
DrsAd. Grav. vol. ii. book 3. 
I muſt here be as conciſe as poſſible; and, 
after adding a few general things, finiſh this 
ſubject. | | The 
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be reflefing power is fo much greater, ay 


the mediums, which are ſeparated by a re- 
Heading ſurface, differ more in denſity : for 
glaſs and air differ more in denſity than glaſs 


and water. 
| Reflettion is made by the ſame power by 
which the Rays are refratted, which produces 
different effects in different circumſtances. 
A Ray, which goes out of a denſer into 
a rarer medium, by the attraction of the 
former, is made to recede from the per- 
pendicular ; if the obliquity of the inci- 
dent Ray be increaſed, the obliquity of the 
refracted Ray will alſo increaſe, till it 
comes; at. laſt to move in the very ſurface 
which parts the mediums : if the obliquity 
of the incident Ray be more increaſed, it 
is plain, that the Ray cannot penetrate into 
the rarer medium. This is the caſe in 
which the Light is wholly reflected; which 
reflection depends upon that attraction, by 
which the rays are refracted. 
Vet that al refection does not depend upon 
that attraction, in the ſame manner, is evi- 
dent; for, in that caſe, in which the re- 
fraction is made, part of the Light is re- 
flected; for the Light does not wholly pe- 
netrate out of the rarer into a denſer me- 
dium ; for, even in that caſe, in which 
the attraction is the moſt oppoſed to the re- 
fection that is poſſible, yet ſome Rays are 
reflected, 


 Nevers 
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Nevertheleſs it cannot be doubted, but 
that, in every caſe, reflettion has relation to 
the refracting power. 

Where Light paſſes without refraction, 
there it is not reflected; but where the refrat- 
tion is greateſt, there the reflection is alſa 
ſtrongeſt; which is' true not only when. 
Light, moving in a denſer medium, ſtrikes 
againſt a rarer, but the fame thing is ob- 
ſerved, when Light ſtrikes againſt the den- 
ſer medium : thus, ſuppoſing the Light to 
move in air, the ſurface of glaſs reflects 
more ſtrongly than that of water ; and that 
of a diamond yet more ſtrongly. If glaſs 
and a diamond be immerſed in water, the 
refracting power is leſs in the ſeparation of 
thoſe Bodies with water, than where thoſe 
Bodies touch the air. Theſe Bodies alſo re- 
flect Light leſs ſtrongly in water than in air. 
From this relation of the reflecting and re- 
fracting powers, we deduce that Light is 
driven back at a certain diſtance from the Bo- 
dies, in the ſame manner that the refracting 
power does alſo act at ſome diſtance from 
the Body : this is confirmed from what has 
been demonſtrated concerning reflection, 
which does not depend upon a ſtroke made 
againſt the ſolid parts of Bodies; and this 
is fully made out, if we conſider, that po- 
liſhed Bodies reflect the Light regularly (which 
we obſerve in looking-glafſes) though there 
be a great many ſcratches in their 7 
or, 
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ot as they are poliſhed with powder of emery 
and putty, tho their parts are very ſmal}, 
yet they leave very great ſcratches on the 
ſurface in reſpect of the particles of Light; 
whence, in the ſurface itſelf, the reflection 
muſt needs be irregular ; but, if we con- 
ceive the reflection to be made at ſome diſ- 
tance from the ſurface, the irregularities 
are diminiſhed, and almoſt wholly taken 
off, as is eaſily underſtood by any one that 
.confiders it with attention. 
Of Plane Mirrors, ſee DESAG. Gray, 
vol. ii. book 3. chap. 14. 
Of Spherical Mirrors, ditto, chap. 15. 
The nature of the Magic Lanthorn is ex- 
plained by the ſame Author, ditto, chap. 16. 
Of Opacity and Colours, fee the fame Au- 
- thor, vol. ii. book 3. chap. 17. | 
On this ſubject J ſhall only mention a 
few general things from DESsAG. Grav. 
viz. Bodies that tranſmit the Light, are called 
tranſparent ; ſuch are all mediums, except 
a vacuum. 
There is no body whoſe ſmalleſt parts are not 
tranſparent. i 
* Opacity does not happen in Bodies, becauſe 
the way through which the light might paſs, 
i ſlopt by particles of matter. Opacity de- 
pends upon the pores ; for, if you fill the pores 
with a medium of the ſame denſity as the par- 
tiles of the Bodies themſelves, the Light 
will undergo na reflection or refraction * 
| the 
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the Body, but paſs directly through, and 
the Body will be tranſparent. As, for ex- 
_ ample : | 1 
1. Paper becomes more tranſparent 
when moiſtened with water; for it fills all 
the pores, and differs leſs in denſity from 
the particles than air does. Oil has the 
ſame effect. | 

2. Take a piece of glaſs two inches 
thick, and take ſeveral plates of the ſame 
ſort of glaſs laid upon one another, yet ſo 
as not to be quite two inches thick, and you 
will find that theſe will be leſs tranſparent 
than the ſolid piece; becauſe of the air be- 
tween the plates, which does not get into 
the ſolid piece, where all the parts co- 
here. 

3. Take twelve plates of the ſame glaſs, 
as near as may be, of the ſame thickneſs; 
let ſix and. ſix of them be laid together; if 
you tak the leaſt tranſparent of thoſe two 
parcels and having dipt it in water, take it 
out again, it will become more tranſpa- 
rent than the other; becauſe the water, 
which, in that caſe, fills the interſtices be- 
tween the planes, differs leſs in denſity 


from the glaſs than air does. 

Bodies perfectly tranſparent become opaque, 
by the ſeparation of their parts, without the 
intervention of any opaque Body. 

4. Let any perfectly tranſparent liquid, 
that may be changed into froth, be ſhaked 

"= 
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ell it be full of bubbles, it will immedi- 
ately become opaque, by reafon of the in- 
treſtices that are filled with air. 
5. Turpentine and water are tranſparent 
Bodies; but, when mixed they become 
Opaque. | * 
6. Water and oil, by being mixed to- 
gether, become opaque, though ſingly they 
are tranſparent. _ 
7. Though glaſs be tranſparent, yet if it 
be reduced to powder, it becomes opaque, 
as it alſo does when it is cracked. 

Me clearly ſee in all theſe caſes, that 
opacity, is produced; becauſe there is a 
medium of different denſity between the 
tranſparent parts; which may alſo be ob- 
ſerved in the clouds, which are opaque, on 
account of the air, interpoſed between the 
particles of the water. 

Some opaque Bodies reflect a little Light 
and the reſt of the Light, (by innu- 
merable diviſions, which it undergoes in 
the reflections and refractions above- men- 
tioned,) is extinguiſhed in the Body; ſuch 
are black Bodies; if there were any Bo- 
dies perfecty black, they would reflect no 
Light; for all Bodies, when no Light falls 
upon them, (and therefore they reflect no 
rays,) appear black. 

Other opaque bodies appear to have va- 
rious colours; ſome tranſparent Bodies are 
alſo tinged with colours. 0 


Of 
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Of the different refrangibility of the 
Sun's rays, ſee DEsAG. Grav. vol. ii. book 
3, Chap. 18. | 

Of the colours of the rays, and their un- 
changeableneſs, ſee DEAG. Grav. vol. ii 
bok 3, chap. 19. 

There are but ſeven original colours pro- 
ceeding from the rays of Light, which, 
blended together, make what we call 
white ; but, when ſeparated by the priſm, 
are as follow, viz. the rays, which are 
leaſt turned out of the ray by refraction are 
red, the reſt of the colours are in the fol- 
lowing order; namely, orange, yellow, 
green, blue, purple, and violet: of which 
laſt colours are the rays that are moſt re- 
fracted. 

Theſe colours thus ſeparated by a priſm, 
will always appear the ſame, whatever Body 
they are reflected from, as the rays, Which 
make the red part of an image, formed by 
the rays of Light being refracted by a 
priſm, are always red, whatever Body they 
are reflected from; that is, all Bodies ap- 
pear red in that Light; in the vialet Light 
they are violet; green in the green; and fo 
on in other colours. 

This will appear by trying it with ver- 
million, orpiment, blue bice, or cloth of 
any colour, &c. 

As to that colour which we call white, 
fee what the fame Author ſays. 
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be rays of the Sun, as they come to 
us, are wholly reflected by any Body, that Body 
appears white : but theſe rays are an heap, 
or parcel of rays of various colours; whence 
we deduce, that @ mixture of different ca- 
ours make a whiteneſs. 

- Primary, that is, homogeneous, colours 
being mixed, produce innumerable colours, dif- 
erent from the primary or homogeneous ones. 
From a mixture of other colours, one may 
produce a colour like that which is homo- 
geneous ; but, when there can be no dif- 
terence obſerved by the naked eye, between 
an homogeneous and a mixed colour, one 
may perceive a ſenſible difference through 
the priſm, | 


of the RAINBOW. 


The Rambow is a meteor, in form of a 
n arc, or ſemi- circle, exhi- 
ited in a rainy ſky, oppoſite to the Sun, by 
the refraction of his rays in the drops of 

falling rain. | f 
We obſerve the figure is circular, yet we 
never ſee at the moſt but a ſemi- circle, the 
reaſon of which is the centre of the bow, 
being diametrically oppoſite to the centre of 
the Sun, is always either in the horizon, 
or under it. So that as our ſight of the 
Heavens is cut off by the Earth, in ſuch a 
manner 
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manner that we can never ſee above half of 


them, it muſt needs be, that the appear- 


ance of this circle be either more or leſs 
to us, according to the Sw7's greater or leſſer 
diſtance from the horizon. 

For a ſhort explanation of this phæno- 
menon, it is required, that drops of Water 
ſhould be ſuſpended in the air : that the 
Spectator ſhould be placed with his back 
towards the Sun, between it and the drops; 
and that there ſhould be a dark cloud be- 
hind the drops, that the colours may be 
more ſenſible, which are ſcarcely perceived, 
if vivid Light enters the eye at the fame 
time. 

The whole of this phænomenon depends 
on the different degrees of the refraction of 
therays in thoſe drops of rain, and the reflec- 
tion of a part, v/2. that part which is not re- 
fracted, and the pofition of the Spectator's 
eye with regard to thoſe drops, wh 
form the office of a priſm, by ſeparating 
and reflecting the rays of Light. 


Of the Colours of natural Bodtes. 


The rays of Light have colours peculiar 
to themſelves, and unchangeable, ſo as not 
to be changed by reflection. 

Therefore, e rays reflected from Bodies, 


according as a greater or leſs refrangibility is 
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Proper ta the colour of the Body gell have a 

greater or leſs refrangibility. 

Bodies have various colours; becauſe dif- 
erent rays are reflected from Bodies differently 
coloured. A Body appears of that colour which 
ariſes from the mixture of the reflected rays. 

The rays which are not reflected from a 
Body, penetrate into it, and there ſuffer 
innumerable reflections and refractions, till 
at length they unite themſelves to the par- 
ticles of the Body itſelf; therefore 4 Body 

grows hot ſo much the ſooner as it reflects 

Light Ah, coprouſly; for which reaſon a 
white which reflects almoſt all the 
rays with * it is enlightened, heats the 
fhoweſt ; whilſt a black Body, into which al- 
moſt all the rays penctrate, becauſe only 
few are reflected, acquire heat ſooner than 
any other. 

To determine that canſtitution of the 
ſurfaces of Bodies, upon which their co- 
lour depends, we mult take notice of the 
ſmalleſt particles of which theſe ſurfaces 
are made up : theſe particles are tranſparent, 
and are ſeparated by a medium of different 
denſity from the particles themſelves ; they 
are alſo thin, otherwiſe the ſurface would, 
as it were, be covered by a tranſparent 
Body, and the colour would depend upon 
the particles under theſe; therefore, in the 
ſurface of every coloured Body, there are 
innumerable {mall thin plates; but, by 

leſſening ; 
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leſſening the plate, keeping the ſame thick- 
nels, its properties, as to the reflection of 
Light, are not changed ; for the leaſt plate, 
in reſpect of the rays of Light; is very 
large... 

The colour of a Body depends upon the 


thickneſs and denſity of the parts of the Body, 
which are in the ſurface between the pores of 
the Body. & | 

The colour is ſo much the more vivid and 
homogeneous, as the parts are thinner. | 

Czteris paribus, the aforeſaid parts are of 
the greateſt thickneſs when the Body 1s red, 
and of the leaſt when violet. ; 

The parts of Bodies are much denſer than 
the medium contained in their interſtices. 

This denſity is leſs in the tails of peacocks, 
and in ſome filks, and in general, in all 
Bodies whoſe colour varies according to the 
different fituation of the eye. | 

The colour of a Body is more obſcure and 
darker when a denſer medium enters its pores ; 
for then the parts, upon which its colour 
depends, are ſurrounded by a denſer me- 
dium than before. 3 

We experience this in all Bod ies which 
are thoroughly penetrated by water and oil; 
when the Bodies are dry, they recover their 
former colour, unleſs in ſome caſes, in 
which ſome parts are carried away by the 
action of the water or oil, or when fome 
parts of the water or oil are ſo united with 

S 2 the 
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the parts of the Body, as to change the 
_ thickneſs of the plates. 

From ſuch a cauſe are deduced the 
changes in the colours of ſome liquors, by 
their being mixed with others; often the ſa- 
ne particles ſwimming in one liquid, unite 
tbemſelves to the ſaline particles ſwimming in 
enother; or, the united particles are ſepa- 
rated by the actions of others that are ſuper- 
added; on all which accounts, the thickneſs 
of the particles is changed, and together 
with it he colour of the liquid. 

Sometimes the colour of a liquid is different, 
 wohen ſeen by reflected rays, from what it 1s 
when ſeen by tranſmitted ones. 

From this we may deduce the reaſon 
why à coloured liguid in a glaſs, of the figure 
of an inverted cone, if it be placed — <a 
te eye and the Light, appears of a different 
colour in different parts of the veſſel; in the 
lower part, all the rays which are tranſmitted 
through the particles are not intercepted ; 
then higher up they are more and more inter- 

ted, accord ing as there is a greater quan- 
tity of the liquid between the eye and the 
Light, till at length they come to be all in- 
tercepted, and only thoſe rays which are 
reflected by the particles penetrate the li- 
quid; in which caſe, the colour coincides 
with the colour of the ** ſeen by the 
es rays. 

Clouds 
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Clouds often appear very beautifully co- 
toured; they conſiſt of aqueous particles, 
between which air is interſperſed ; there- 
fore, according to the various thickneſs 
thoſe aqueous particles, the cloud will be of 
a different colour. 
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That the Fixed Stars are ſo many Suns, each 
of which enlighten other Worlds. 


* Marchioneſs expreſſed great impa- 
tience to know what would become 
of the Fixed Stars. Shall they be inha- 
bited as the Planets are? Said ſhe. Or 
ſhall they not be inhabited ? In ſhort, what 
do you make of them? You will gueſs, 
perhaps, if you have a great deſire to know, 
anſwered I. The Fixed Stars cannot be leſs 
diſtant from the Earth, than twenty-ſeven 
thouſand fix hundred and fifty times the 
diſtance from hence to the Sun, which is 
thirty three millions of leagues, and if you 
diſpleaſe an Aſtronomer, he will place 
them yet farther off. The diſtance from 
the Sun to Saturn, which is the moſt 
remote Planet, is only three hundred and 
thirty millions of leagues ;. this is not any 
thing with relation to the diſtance from the 
Sun or from the Earth to the Fixed Stars, 
they take not the trouble to count it. Their 
light as we ſee, is lively and bright —_ 
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If they receive it from the Sun, they muſt 
receive it very weak, after paſſing ſo far; 
by reflection it muſt be much weaker, 
they are then to ſend it to us at this great 
diſtance. It is impoſſible that refle&ed 
light, and which hath twice paſſed ſo far 
ſhould have the force and vivacity that the 
light of the Fixed Stars have. They are 
therefore, luminous of themſelves, and all 
of them, in one word, ſo many Suns. 

If I am not deceived, faid the Marchio- 
neſs, I already ſee to what you are leading. 
You are going to ſay; The Fixed Stars are 
fo many Suns, our Sun is the centre of Vor- 
tex, which turns round him, for why there- 
fore ſhall not each Fixed Star be alſo the centre 
of a Vortex, which ſhall have a motion round 
it ? Our Sun hath Planets that be enlightens, 
for why therefore ſhould not each Fixed Star 
have Planets that he enhghtens? I have not 
any thing to anſwer, ſaid I to her, than that 
which Pu=DRus ſaid to ENONE, I i thee 
who hath named it. 

But replied ſhe, I ſee the Univerſe fo great, 
that I am loſt in it: I no longet know 
where Iam: I no longer know any thing. 
What, ſhall all be divided into Vortexes 
thrown confuſedly one amongſt another ? 
Shall each Fixed Star be the centre of aVor- 
tex, as great perhaps as that in which we 
are ſituated ? Shall all this immenſe ſpace, 
which comprehends our Sun and our Pla- 


nets, 
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nets, be only a little parcel of the Univerſe? 
Shall there be as many ſuch ſpaces as there 
are Fixed Stars? This confounds me, trou- 
bles me, frights me. And as for me, an- 
fwered I, I am very eaſy about it. When the 
Heavens appeared to me as only a blue vault, 
where the Stars were fixed hike nails, the 
Univerſe appeared little, and confined with- 
in narrow bounds, I ſeemed oppreſſed: pre- 
ſently they give an infinite extent and pro- 
foundity to this blue vault, in dividing it 
into a thouſand and a thouſand Vortexes, 
it now ſeems to me that I breath with more 
liberty, that I am in a much greater extent 
of Air, and that the Univerſe is far more 
magnificent. Nature hath not ſpared an 
thing in producing it, ſhe hath — —— 
ſhewn a profuſion of riches, wholly wor- 
thy of her. Not any thing can be ſo fine as 
to at to ourſelves this prodigious 
number of Vortexes, the middle of each of 
which is occupied by a Sun, which cauſes 
divers Planets to turn round him. The 
Inhabitants of a Planet of one of theſe infi- 
nite number of Vortexes, ſees on all ſides the 
Suns of theſe Vortexes, with which they 
are ſurrouuded, but they cannot ſee the 
Planets, who have only a weak light, which 
they borrow from their reſpective Suns, 
and which they cannot fend beyond their 
own Vortex. 

You 
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Vou offer me, ſaid ſhe, a kind of per- 
ſpective ſo long, that the ſight cannot diſ- 
cover the end: I ſee clearly the Inhabitants 
of the Earth, then you thew me thoſe of 
the Moon, and of the other Planets of out 
Vortex clearly enough, indeed, but leſs fo 
than thoſe of the Earth; after them come 
the Inhabitants of the Planets of other Vor- 
texes. But acknowledge they are thrown at 
{ vaſt, ſo infinite a diſtance, that whatever 
effort I make for ſeeing then, I can ſcarce 
perceive them. And in fact, are they not al- 
moſt annihilated even by the expreſſions you 
have been obliged to make uſe of, when 
ſpeaking of them? Vou have been obliged 
to call them Inhabitants of one of the Pla- 
nets of one of thoſe Vortexes, whoſe num- 
ber is infinite. We ourſelves, with whom 
the ſame expreſſion agrees, acknowledge, 
that we ſcarce know where we are in the 
 midſtof ſo many Worlds. As to me, I be- 
gin to ſee the Earth fo exceſſively ſmall, 
that I believe I ſhall not hereafter have a 
very great deſire for any thing. Certainly, 
if we have ſo much ardor for grandeur, if 
we form deſigns upon deſigns, if we give 
ourſelves ſo much pain, it is becauſe we 
know not theſe Vortexes. I now hope that 
my lazineſs will profit from my new light, 
and when I am reproached with my indo- 
lence, I ſhall anſwer, Ab] if you did but 
know what the Fixed Stars are ! It was not 


proper 
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proper that ALEXANDER ſhould trace them, 
replied I, for a certain Author, who was of 
opinion, that the Moon was inhabited, fays 
very ſeriouſly that it was not poſſible for 
ARISTOTLE to deny an opinion ſo reaſona- 
ble, or to be ignorant of it (for how ſhould 
a truth like this eſcape ARISTOTLE ?) But 
that he would never ſay any thing of it for 
fear ALEXANDER ſhould run mad with de- 
ſpair at the fight of a World, which he was 
not able to conquer. The beſt reaſon that 
could be given for making a miſtery of the 
Vortexes of the Fixed Stars, if they were 
known in thoſe times, was this; it would 
have been an ill judged method of making 
their court to ſuch a Prince to ſpeak to him 
of ſo many other Worlds. As to me who 
know them, I am ſorry I cannot draw any 
utility from the knowledge I have. The 
moſt that it can do, according to your rea- 
ſoning, is to cure me of ambition and uneaſi- 
neſs, evils that I am not at preſent trou- 
bled with. I have a little weakneſs in 
loving that which is beautiful, ſee my ma- 
ledy, and I believe theſe Vortexes will not 
cure me of it. The other Worlds render 
ours ſmall, but they cannot deſtroy fine eyes, 
or a beautiful mouth, the value of theſe will 
always be the fame, in ſpite of every World 

that can poſſibly exiſt. 

— This love is a ſtrange thing, replied ſhe 
laughing; it is always ſafe, there is not any 
LE ſyſtem 
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ſyſtem whatever can hurt it. But tell me 
freely, is your ſyſtem entirely true? Do not 
diſguiſe any thing from me, I will engage to 
you tokeep a ſecret. It ſeems tome to be only 
founded on a light probability. A Fixed Star 
is of itſelf luminous like the Sun, and there- 
fore muſt conſequently. be a Sun, the centre 
and foul of a Univerſe or ſyſtem of Worlds, 
and that it hath a variety of Planets, which 
turn round it. Is this a neceflity fo abſo- 
lute? Hear, Madam, anſwered I, becauſe 
we are in the humour always to mix the 
little follies of gallantry with our moſt ſeri- 
cus diſcourſes, we reaſon in mathematics as 
we reaſon in love; you know that if you 
grant ever ſo little to a lover, you muſt ſoon 
after grant him much more, ſee in the end 
how far he goes; a great way. In the ſame 
manner, grant but the leaſt principle to a 
mathematician, he will then proceed, and 
drawing a conſequence or concluſion from 
it, you muſt grant him that alſo, and from 
that he draws another; and notwithſtand- 
ing all you can do, he will lead you fo far, 
that you can ſcarce believe the whole which 
he has proved and you aſſented to. The 
more yau give to theſe two forts of people 
the more they always take. You agree, 
that when two things are alike in all which 
appears to us, we may then alſo believe they 
are alike in thoſe things that do not appear 


to us, unleſs there are ſufficient reaſons to 
the 
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the contrary. From hence I have drawn 
this concluſion, that the Moon is inhabited, 
becauſe that it reſembles the Earth, the 
other Planets becauſe they reſemble the 
Mon. I find that the Fixed Stars reſemble 
our Sun, I have attributed to them all that 
belongs to them. You are engaged too far 
to retract, you muſt now go on with a good 
grace. But faid ſhe, upon the foundation 
of this reſemblance that you have put be. 
tween the Fixed Stars and our Sun, it muſt 
neceſſarily happen, that the people of ano- 
ther great Vortex only ſee it as a little Fixed 
Star, which only diſcovers itſelf to them 
during their nights. 

This is beyond all doubt, anſwered I. 
Our Sum is ſo near us in compariſon of the 
Suns of other Vortexes, that his light ought 
to have infinitely more force upon our eyes 
than the light of thoſe Suns. We ſee only 
him when he appears, he effaces all the 
others; but in another great Vortex, there 
is another Sun that reigns, and he, in his 
turn effaces ours, which can only appear 
during their nights with the reſt of the other 
ſtrange Suns, z. e. Fixed Stars. He is fix- 
ed with them to this great arch of the Hea- 
vens, and there makes a part of ſome fign 
or aſſemblage of Stars. As to the Planets, 
which turn round him, our Earth, for ex- 
ample as they cannot ſee it ſo far off, to they 
never think of it, Thus all the Suns are 


Suns 
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Suns of day, for the Vortexes, where 

are placed, and Suns of night for the other 
Vortexes: in their own Worlds they are the 
only one of the kind, elſewhere they only 
ſerve to make up a number. May it not 
happen, however, replied ſhe, that theſe 
Worlds notwithſtanding this equality, differ 
in a thouſand things, for notwithſtanding 
this reſemblance, which may in general hold 
true, yet they may differ in an infinite num- 
ber of particulars. 

Certainly, replied I, but the difficulty is 
to gueſs, What do I know ? One Vortex 
may have more Planets turn round its Sun, 
another leſs. In one there may be ſubaltern 
Planets, which turn round Planets of greater 
magnitude, in another there may not be 
any. Here they are all collected together 
round their Sun, and form a little ſqua- 
dron, beyond which may be left a large ex- 
tent of void ſpace, which reaches even to 
the neighbouring Vortexes, in others they 
may perform their revolutions at the. extre- 
mities of their Vortexes, and leave the mid- 
dle void. I even do not doubt, but that 
there may be ſome Vortexes void, and with- 
put any Planets“; others, whoſe Sun not 
| being 


The Author could not here expreſs his ſentiments ſeri- 
ouſly, becauſe he ſuppoſes Suns in theſe Vortexes, and the 
whole tendency of this book is to ſhew, that the DziTy hath 
Bot made any thing in vain; that the Planets anſwer the 

* , a greateſt 
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being in the centre, have each a true mo- 
tion, and carry their Planets with them; 
ſome may have their Planets riſing or ſet- 
ting with regard to their Sun by the change 
of that equilibrium, which keeps them 
ſuſpended. What more can you requeſt of 
me? There is ſufficient for a man who hath 
not ever been out of his own Vortex. 

This is ſcarce any thing, anſwered ſhe, 
conſidering the infinite number of Worlds. 
That which you ſay is not ſufficient for 
above five or fix, and I ſee here thouſands 
I may fay of millions. I 

What will it be then, replied I, when I 
inform you that there are a far greater num- 
ber of other Fixed Stars, than thoſe that 
you ſee; that with teleſcopes an infinite 
number have been diſcovered that are not 
viſible to the eye, and that in one conſtella- 
tion where they count, perhaps twelve 
or fifteen with the naked eye, they find as 

with the tel&{cope as we now ſee in 
all the Heavens? | 

I beg pardon, cried ſhe, I ſubmit; you 
confound me with Worlds and Vor- 
texes. I have ſomething farther. yet to 
_ fay, added I. You ſee yonder, white part 
of the Heavens that is called the Miltey 


greateſt purpoſes, being habitations for rational beings; 
and it would therefore be ill judged, to ſuppoſe a Sun, with- 
out ſome Planets, for that Sun to enlighten, and thoſe Pla- 


nets inhabited by rational beings. 
Way. 
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May. Can you form to yourſelf any idea 
of what it is? An infinite number of little 
Stars, inviſible to the eye, becauſe of their 
ſmallneſs, and ſet ſo near each other, that 
they appear as one continued whiteneſs. I 
with you could with a teleſcope viſit this 
ants neſt of Stars: this cluſter of Worlds, 
if I may be allowed the expreſſion. They 
in ſome ſort reſemble the Maldivia Hes, 
which are twelve thouſand little iſlands or 
banks of ſand, only ſeparted by a canal of 
the Sea, that one might almoſt leap over. 
The little Vortexes of the Mile) Way are 
ſown ſo thick, that it appears as if from one 
World to another they might ſpeak or even 
ſhake. hands together. At leaſt, I believe 
that the birds of one World may eaſily paſs 
into another, and that they may train them 
up like pigeons to carry letters, as they do 
here in the Levant from one town to ano- 
ther. Theſe little Worlds apparently va- 
ry from the general rule, that a Sun in 


his Vortex effaces the light of all other 


Suns. If you were in one of the little Vor- 


texes of the Milly Way, you would find 


your Sun ſcarce nearer to you, nor would he 
ſenſibly have any more force on your eyes, 
than a hundred thouſand other Suns of 
neighbouring little Vortexes. You would 
therefore ſee your Heavens ſhine with an 
infinite number of fires, which are very near 
to each other, and little diſtant from you. 

T When 


58 
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When you loſe fight of your particular Sun, 
there will remain ſufficient for you, and your 
night will not be darker than your day, at 
leaſt the difference may not be ſenſible ; and 
for ſpeaking more juſtly, you never have 
any night. The people of thoſe Worlds 
would be greatly aſtoniſhed, accuſtomed as 
they are to a perpetual light, if they were 
informed that there are unhappy people, 
who have very dark nights, who fall into 
profound darkneſs, and who, when they 
enjoy light, even then ſee only one Sun. 
They would look on us as beings, diſgraced 
from Nature, and our condition would ſtrike 
them with horror. 

I do not alk of you, ſaid the Marchioneſs, 
if there are Moons attendant on the Worlds in 
the Milty Way; 1 ſee very well that they 
would not be of any uſe to the principal Pla- 
nets, who have not any night, and wholikewiſe 
revolve in ſpaces too confined to embarraſs 
themſelves with a train of ſubaltern Planets. 
But do you know, that in multiplying theſe 
Worlds ſo liberally, you have given riſe to 
a very great and real difficulty? The Vor- 
texes, whoſe Suns we ſee, 3 the Vor- 
tex where we are. The Vortexes are round, 
is not this true? And how can ſo many 
Vortexes touch one only? I have endea- 
voured to form an idea of this, but I find 
I cannot. 


* 


There 


Piuratity or WorLbs. 275 
There is a great deal of wit, anſwered I, 
in having this difficulty ; and even in not 
being able to reſolve it: for it is in itſelf 
very good, and in the manner in which you 
have conceived it, it is unanſwerable, and 
a perſon ought to have a great deal of wit 
to find anſwers to objections where there is 
not any to make. If our Vortex was of 
the figure of a dye, it would have fix flat. 
faces, and it would be then far from being 
round; but, upon each of theſe faces, 4 
Vortex of the ſame figure might be placed. 
If inſtead of fix flat faces, there were 
twenty, fifty, or a thouſand, there might 
be even a thouſand Vortexes, which might 
be ſet upon it, each upon a face, and you 
can eaſily conceive, that the more flat faces 
a Body hath, which terminate it at its ſur- 
face, the nearer it approaches to a round 
figure, inſomuch, that a diamond, cut into 
a great number of faces on all ſides, if the 
faces were very ſmall, would be nearly as 
round as a pearl of the ſame dimenſions. 
The Vortexes are only round after this 
manner: they have an infinite number of 
faces on their circumference, or external 
ſurface; each of which is joined to another 
Vortex. Theſe faces are very unequal ; 
here they are very great, there very little. 
The ſmalleſt of our Vortex, for example, 
anſwer to the Mzlky JYay, and are joined to 
all thoſe little Worlds. 


T 2 When 
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When two Vortexes, which are joined 
to two neighbouring faces, leave any void 
beneath, or between them, as very often 
happens, immediately Nature, who ma- 
nages the ſoil in the beſt manner, fills up 
this void by a little Vortex or two, perhaps 
by a thouſand, which never incommode 
each other, and may conſiſt of one or two, 
or perhaps a thouſand Worlds, or more : 
ſo that we may ſee many more Worlds than 
our Vortex hath faces to ſuſtain. I'll engage, 
that although theſe little Worlds have only 
been made for throwing into the corners of 
the Univerſe, - which would otherwiſe have 
remained uſeleſs, although they are un- 
known to the other Worlds that touch 
them, they are in themſelves very well 
contented. It is, without doubt, theſe 
whoſe little Suns we diſcover with the te- 
leſcope, and whoſe number is ſo prodi- 
gious. In fact, all theſe Vortexcs ad- 
juſt themſelves the one with the other, in 
the beſt manner that is poſſible; and, as 
it is neceſſary, that each turns round its 
own Sun, without changing its place, cach 
takes that manner of turning, which 15 
moſt commodious, and moſt eaſy in its 
ſituation : they, in ſome ſort, take hold of 
each other, as the wheels of a watch, and 
mutually aſſiſt the motions of each other. 
It is however true, that they alſo act, the 
one againſt the other. Each World, as wc 

| ; may 


le. 4, a combic 
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may fay, is like a foot-ball, which would 
extend itſelf, if not prevented; but it is 
immediately preſſed by the neighbouring 
Worlds, and contracts itſelf ; then again 
it begins to ſwell, and afterwards to fink, 
and thus continues in a ſtate of agita- 
tion; and ſome Philoſophers affirm, that 
the Fixed Stars ſend to us a trembling 
Light, and appear to ſparkle and ſhine with 
an unſteady Light, becauſe their Vortexes 
are perpetually preſſing ours, and ours is 
perpetually preſſing againſt theirs. 

I love vaſtly all theſe ideas, ſaid the 
Marchioneſs : I love theſe foot-balls, which 
{well and contract alternately every mo- 
ment; and theſe Worlds, which are always 
combating; and, above all, I love to tee 
how this combat is made between a reci- 
procal commerce of Light, which is certain- 
ly the only one they can have. 

No, no, replied I; this is not the only one, 
the neighbouring Worlds ſometimes ſend us 
riſiters, and even very magnificent ones. 
Theſe are Comets, which are always orna- 
mented, either with ſhining hair, a vene- 
rable beard, or a majeſtic tail. 

Ah! what deputies! faid ſhe laughing : 
we might very readily excuſe het viſits ; 
they only ſerve to fright us. They only 
lerve to fright children, aniwered I, be- 
cauſe of their extraordinary equipage ; but 
theſe children are very great in number. 


J The 
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The Comets are only Planets, which belong 
toa neighbouring Vortex. They have their 
motion towards its extremities ; but. this 
Vortex being perhaps differently preſſed by 
thoſe which ſurround it, is rounder above, 
and more flat below, and, which lower part 
is towards us. Theſe Planets, which have 
begun towards the higher parts to move in 
circles, not foreſeeing, that the lower part 
of their Vortex would be deficient ; (be- 
cauſe, in ſuch a caſe, it is as if it was 
broke,) muſt neceſſarily for continuing 
their circular motion, enter into another 
Vortex, which we will ſuppoſe 1s ours; 
and that it cuts through the extremities of 
our Vortex. As they are always elevated 
very high with regard to us, we may be- 
eve that they paſs over Saturn. This is 
neceſſary, ſeeing the prodigious diſtance of 
the F zxed Stars; 701 that, from Saturn, 
juſt to the extremities of our Vortex, there 
is a very great void ſpace, without any Pla- 
nets. Our Advocates reproach us with the 
inutility of this void ſpace: but they need 
not any longer be uneaſy about it; I have 
found a uſe for it, it is the apartment of 


thoſe ſtrange Planets, | which enter into our 
World F. 


'* This is not to be looked on as any thing more than 


fancy. The Tranſlator will give ſome account of them 
hereaiter, 


+ We may ſuppoſe this void ſpaceneceſſary, to prevent the 
neighbouring Syſtems operating with too much force on ours: 
] under- 
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* T underſtand you, faid ſhe : we do not. 
permit them to enter into the heart of our 
Vortex, and to mix themſelves with our 
Planets, we receive them as the Grand. 
Seignior receives ambaſſadors. that are ſent. 
to him. He does not do them the honour . 
to let them reſide in Conſtantinople ; but. 
only in the ſuburbs of the town. We have 
alſo this in common with the Ottomans, re- 
plied I; we receive ambaſſadors without 
ſending any; for we do not ſend any of our 
Planets into the neighbouring Worlds. | 
To judge by all theſe things, replied ſhe, 
we are very proud. Nevertheleſs, I do not 
well know what to believe. Theſe ſtrange 
Planets have a very menacing air, with their 
tails and their beards; and perhaps, they 


are only ſent to inſult us, when on the con- 


trary ours, which are not made in the ſame 
manner, would not be ſo proper to inſpire 
tear, if they would go-into other Worlds. 
Their tails and their beards, anſwered. 
L are only pure appearances. Theſe ſtrange 
Planets do not differ in any thing from 
ours; but, in entering into our Vortex, 
they owe their tails or beards to a certain 
fort of illumination that they receive from 
the Sun, and which hath not, by the 
Learned, been ſufficiently explained; but 
we are rather certain, that it is only a kind 
of illumination: but when we ſhall be 
better acquainted with the nature of it, 1 

donot know, 
IM ] ſhould 
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I ſhould like, replied ſhe, that our Pla- 
net. Saturn ſhould go and take a tail or a 
beard in ſome other Vortex, and there in- 
ſpire the inhabitants with fear; and after 
having put off the whole of his terrible ap- 
arel, he ſhould return, range himſelf here 
with the other Planets, and perform his 
ordinary functions. It would be better for 
him, anſwered I, if he never went out of 
his Vortex. I have informed you of the 
ſhock which is given at the place where two 
Vortexes are mutually preſſing alternately 
88 each other: I believe that, in this 
place, a poor Planet is rudely agitated, and 
that its inhabitants are little better off. We 
believe ourſelves to be very unhappy when 
a Comet appears, jt is the Comer itſelf 
which is unſortunate. I believe not, ſaid 
the Marchioneſs, it brings to us all its in- 
hab itants in good health. Not any thing 
can be fo diverting as thus to change their 
Vortex. We who never go out of ours, 
lead a life tireſome enough. If the inha- 
bitants of a Come? have wit enough to fore- 
ſee the tame of their paſſage into our World, 
thoſe who have betore made the voyage, 
may inform the others before-hand what 
they will ſee. You will very ſoon diſcover 
a Planet which hath a great Ring round it, 
fay they perhaps, in ſpeaking of Saturn, 
You will ſee another, which hath four little 
ones follow it. Perhaps there are people 
| | _ dcitined 
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deſtined on purpoſe to obſerve the moment 
they enter into our World, and who im- 
mediately cry, A new Sun! a new Sun! as 
the Sailors who cry, Land ! Land ! 

We muſt no longer think then, faid I, to 
vive our pity to the inhabitants of a Comet ; 
but I hope, at leaſt, you will lament thoſe 
that live in a Vortex, whoſe Sun happens to 
be extinguiſhed, and who remain in an 
eternal night. What! cried ſhe, are Suns 
extinguiſhed ? Yes, without doubt, anſwered 
I. The Ancients ſaw in the Heavens certain 
Stars which have diſappeared, and never 
been ſince ſeen. Theſe Suns having loſt their 
Light, great deſolation certainly enſues in 
its Vortex; and a general mortality upon 
all the Planets : for what can they do with- 
cut their Sun? This idea is too ſorrowful, 
replied ſhe. Is there not ſome means 
of avoding it? I will tell you if you 
wall, anſwered I, what the moſt ſenſible 
people ſay, that theſe Fixed Stars, which 
have dilappeared, are not nevertheleſs ex- 
tinguiſhed : but, that they are a ſort of half 
Suns, 7. e. which have one moiety ob- 
(cured, and the other luminous; that, as 
they turn round upon themſelves, they 
ſometimes preſent the luminous moiety, 
and then we ice them; ſometimes the ob- 
ſcure moiety, and then we no longer ſee 
them. According to all appearances, the 
fitth Moon of Satumn is thus made; for, 


durin 8 
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during one part of its revolution, we abſo- 
lately loſe ſight of it; and the reaſon is not, 
that it is then farther diſtant from the 
Earth; on the contrary, it is at ſome of 
thoſe times nearer than it is at others, when 
we ſee it. And, altho' this Moon is not a 
Planet, from which any conſequence rela- 
tive to a Sun can be drawn, we may very 
well imagine a Sun, which may be in part 
covered with fixed ſpots, when on the con- 
trary ours. hath only moveable temporary 
ones. I ſhall, to oblige you, readily take 
up with this opinion, which is far more 
pleafing than the other ; but I cannot hold 
it with regard to certain Stars, which have 
regular times for appearing anddiſappearing, 
as we have lately diſcovered, otherwiſe the 
half Suns could not exiſt. But, what ſhall 
we ſay of certain Stars which diſappear, 
and de not appear again after ſufficient 
time Rath elapſed for them to turn round 
themſelves. You are too equitable to oblige 
me to believe that theſe are half Suns, or 
to deſire ſuch a thing: nevertheleſs, I ſhall 
yet make an effort in your favour. Theſe 
Suns ſhall not be extinguiſhed ; they ſhall 
only be ſunk in the immenſe profundity of 
the Heavens, and we may not. ſee them any 
more: in this caſe the Vortex hath follow- 
ed its Sun, and all is well. It is true, that 
the greateſt part of the Fixed Stars have not 
this motion, by which they remove them- 

{elves 
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ſelves from us; for, if they had, they 
ſhould at other times approach us, and 
ſometimes ſhew themſelves greater, at other 
times leſs; this never happens. But, we 
ſuppoſe, that there are only ſome little Vor- 
texes more light, and that have greater agi- 
lity than the others, which glide in among 
the great ones, and make certain tours: at 
length they return again, whilſt the great 
Vortexes remain immoveable; but ſee a 
ſtrange misfortune : there are Fixed Stars, 
which come and ſhew themſelves to us, 
that for a long time alternately appear and 
diſappear, and at length entirely diſappear. 
The half Suns repair themſelves in certain 
ſtated times, the Suns which -are ſunk in 
the Heavens ſhould diſappear but once for 
appearing again a long time after. | 
Take your reſolution, Madam with cou- 
rage; it muſt neceſſarily be, that theſe 
Stars are Suns, which, obſcuring  them- 
ſelves enough to be inviſible to our eyes, at 
length rekindle, and in the end are wholly 
extinguiſhed, 7 eh . 
How can a Sun be obſcured and extin- 
guiſhed, ſays the Marchioneſs, which is, 
in itſelf, a ſource of Light? The moſt eaſy 
thing in the World, anſwered I, according 
to DescARTEs. He ſuppoſes, that the 
ſpots of our Sun, being either ſcums, or 
miſts, may thigxen themſelves; that ſeveral 
of them may unite together, increaſe in 
8 bulk, 


284 _. ConveRSATIONsS ON THE 
bulk, and others approach nearer to each 
other, and to thoſe ſo united, that in the 
end they join together, and form round the 
Sum a cruſt, which 1s always augmenting, 
and. then adieu to the Sun. If the Sun is a 
fire attached to a ſolid matter, which nou- 
riſhes it, we are not better off; ſolid mat- 
ter will in time be coniumed : it is faid, 
we have already had a fine eſcape. The Sun 
hath been very pale during ſeveral years: in 
that year, for example, which followed 
CzxsaR's death. It was a cruſt which was 
then beginning to grow; the force of the 
Sun broke through it, and diflipated it; 
but, if it had continued, we ſhould have 
been loſt. 

You make me tremble, ſaid the Marchio- 
neſs. Now, that I know the conſequences 
that may happen from the Suns palenefs, 
I believe, that inſtead of going in the 
morning to ſee in my glaſs, whether I am 
pale or not, I ſhall go and look in the Hea- 
vens to ſee if the Sun is pale. Ah! Ma- 
dam, anfwered I, be aſſured, it will re- 
quire a long time to ruin a World. But it 
may in the end, replied ſhe, it only re- 
quires time. I confeſs this, anſwered I: 
all this immenſe maſs of matter, which 
com poſes the Univerſe, is in a perpetual 
motion ; nor are any of its parts entirely 
exempt from it, and, as every part is 
moved, changes mutt happen ; ; and, whe- 


ther - 
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ther they are flow or quick, they will al- 
ways happen in times proportioned to the 
effect. 

The Ancients were pleaſed to imagine, 
that the celeſtial Bodies were of ſuch a na- 
ture as never to change, becauſe they had 
not ever ſeen them change. But, had they 
ſufficient time to make the experiment? 
The Ancients were young with regard to, 
us. If there were certain roſes, whole du- 
rations were'only of a day, and they were 
to write hiſtories, and leave memoirs the 
one to the other, the firſt ſhouid draw the 
portrait of their gardener after a particular 
manner, and for more than fifteen thou- 
ſand ages of roſes ; the others ſhould con- 
tinue to leave it to thoſe that followed, there 
would not be any change. Upon this they 
would ſay, We Dave HI feen the ſame 
gardener, in the memory of 'roſcs we have only 
feen him ; he hath alwavs been 45 be nom 183 
certainly, he will never dre as a de, nor can any 
change ever happen to him. W an this rea- 
ſoning of the roſes be juſt? They would, 
however, have more foundation than that 
which the Ancients had for their opinion 
concerning the celeſtial Bodies; and tho” 
there ſhould not, even to this day, happen 
any viſible change in the Heavens; and 
that it ſhould appear to us, that they are 
always to continue without any change, 1 
would not yet readily believe it, but would 

Walt 
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wait a longer time for experience. Ought 
we to eſtabliſh our duration, which is only 
an inſtant, for a meaſure of their duration ? 
Shall it be ſaid, that that which hath exiſted 
a hundred thouſand times longer than us, 
zs for ever to endure ? To be eternal, is not 
ſo eaſy. A thing muſt have exiſted properly 
many ages of mankind, for beginning to 
give a ſign of immortality. 

Truly, faid the Marchioneſs, I ſee theſe 
Worlds are far from being able to pretend 
to it. I will not do them the honour to 
compare them to the gardener, whoſe du- 
ration was ſo long with reſpect to the roſes ; 

they are only as the roſes themſelves, who 
are born and die in a garden, the one after 
another; for, I underſtood, that, if the 
old Stars diſappeared, new Stars aroſe; the 
ſpecie muſt preſerve its kind. 

There 1s not any reaſon to fear they will 
periſh, anſwered I: ſome will fay, that theſe 
are only Suns which approach us, after they 
have been a long time loſt in the profundity 
of the Heavens in regard to us. Others will 
fay, that they are Suns, which have diſen- 
gaged themſelves from the obſcure cruſt 
which began to ſurround them. I can rea- 
dily believe, that all this may happen ; but 
ly 410 believe, that the Univerſe may have 
been fo framed, that new Suns may from 
time to time be formed. For why may 
yer the matter, proper to make a Sun, after 

having 
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having been diſperſed in ſeveral parts, at 
length be aſſembled, in a certain place, and 
there lay the foundations of a new World? 
J have much more inclination to believe 
theſe new productions, as they anſwer bet- 
ter to the high ideas that I have of the 
works of Nature. Ought ſhe not to have 
the power of giving birth to, or of cauſing 
to die, either Planets or animals, by a con- 
tinual revolution ? 

Jam perſuaded, and you are alfo, that 
ſhe makes uſe of this power upon the 
Worlds, and that it does not coſt her much. 
But, we have on this ſubject, more than 
ſimple conjectures. The fact is, that after 
the expiration of near a hundred years, we 
have ſeen with our teleſcopes a Heaven 
entirely new, and unknown to the An- 
cients: there are not many Conſtellations 
in which ſome ſenſible change hath not 
happened; and it is in the Maly Way that 
we have remarked the moſt, as if in this 
ants-neſt of little Worlds, there reigned 
more motion and reſtleſsneſs. 

In good faith, ſaid the Marchioneſs, I 
at preſent find the Worlds, the Heavens, 
and the celeſtial Bodies ſo ſubject to change, 
that I am come to myſelf again. You will 
do that yet better, replied I, in ſpeaking 
no longer on them, as you ſee you are ar- 
rived at the upper regions of the Heavens ; 
and, to fay any thing of Stars beyond that, 


requires 
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| Tequires greater abilities than I have. Place 
here other Worlds, or not, as you pleaſe, 
it depends on you. It is properly the em- 
pire of the Philoſophers that theſe great 
and inviſible countries, which may be, or 
may not be, if they pleaſe, be ſuch as they 
like ; it is ſufficient for me to have carried 
your mind as far as your eyes can go. 
Well! cried ſhe, I have in my head the 
whole Syſtem of the Univerſe ! I am learn- 
ed! Yes, replied I, you have had reaſoning 
enough, and you have this advantage, of 
not believing any part of what I have ſaid, 
but what you ſhall yourſelf think proper, or 
be willing to believe. TI only defire as a 
recompenſe for all my pains, that you will 
never look at the Sun, the Heavens, os 
the Stars, without thinking of me. 
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HIS is a very curious Subject, and 
very proper to be introduced in a 
Work of this nature. I ſhall be as concife 
as poſſible, for fear of-enlarging the price 
of this Book by the length of the Addi- 
tions. 

The Air has the properties of fluids: 

It is in the Air we live, and with it are 
always encompaſſed. | 

The Air is corporeal and heavy; its parts 
yield to any force impreſſed, and are very 
eaſily moved one amongſt another; it preſſes 
in proportion to its height, and the preſſure 
every way is equal: it is plain therefore, 
that it ought to be reckoned amongſt fluids. 


DEF I 


; Gp 


4; WEAR. 
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All the Air which the Earth is encom- 
paſſed with, confidered together, is called the 
Atmoſphere of the Earth, or fmply, the 
Atmoſphere. 


DEFINITION II. 


The height of the Air above the ſurface if 
the Earth, is called the height of the At- 
moſphere. 

That the Air is a Body, appears by its 
excluding all other Bodies from the place 
where it is. 22 * 

. © That it yielii to any impreſſion, and has its 
parts eafily moved, is not doubted by any 
ORE, Þ9 5% 1H Ih 
- That it is heavy, is proved by its preſſing 
upon the ſurface of other fluids, and ſuſ- 
- taining them in tubes. 
-- Quickſilver is fourteen times heavier than 
water, and a pillar of water, a little more 
than 32 feet high, preſſes equally with a 
column of mercury 29 inches high; which 
preſſure is equal to the preſſure of the At- 
moſphere. 05 
That the preſſure of the Air depends upon 
zts "height, may be eaſily deduced from 
what has been ſaid; but it is immediately 
-proved by carrying a tube filled with mer- 
cury to a high place, for when you = 
J 


* 
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this machine up a hill for 100 feet thit 
you riſe perpendicularly, the Mercury de- 
. ſcends a quarter of an inch. ' 

To try the experiment, take a glaſs-tube 

about three feet long, of about a quarter of 
an inch bore, ſtop up one end, and let the 
tube be filled with Mercury, then let the 
other end end be immerſed in a veſſel full 
of Mercury, the Mercury will at the bottom 
of the kift be ſuſtained at the height of 
about 29 inches. This is occaſioned by the 
preſſure of the Air on the ſurface of the 
mercury. in the veſfel, which cannot preſs 
equally in every part of it, unleſs in the 
tube where no Air is, there be a column of 
Mercury which preſſes equally with outward 
Air. On carrying this up a hill, the effects 
will happen as is mentioned above. 
That Air preſſes equally every way; ap- 
pears from this, that the preſſure is ſuſtain- 
ed by ſoft Bodies, without any change of 
figure ; and by little Bodies without their 
breaking, though this preſſure be equal to 
the preſſure of a pillar of Mercury 29 inches 
high, of à height of water of 32 foot; any 
one may fee that not any thing can preſerve 
thoſe Bodies unchanged, but the equal 
preſſure on all parts; but it is plain, that 
the Air does preſs in that manner; if you 
take away the Air on one fide, the preſſure 
1s ſenſible on the oppoſite fide &. * 

* Vide Des. Grav. V. I. b. ii. part 3. c. 13: 

ä | U2 Bor R- 
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 BosxRnaave, V. I. p. 383, in ſpeaking 
of the Air, as a fluid, ſays, The firſt pro- 
which appears in the confideration of 
Air is its fluidity. This, indeed, fays he, 
is ſo eſſential to Air, that we do not find 
any inſtance wherein it was ever taken 
from it. | 
It is obvious, that in the keeneſt froſt, 
when every thing elſe congeals, Air ſtill re- 
mains a fluid; ſo in a cold, 40 degrees 
ter than Nature ever made, the Air has 
een found fluid, though exceſſively con- 
ſtringed ; and if Air be compreffed into the 
ſmalleſt ſpace, by the greateſt power or 
weights, it ſtill remains equally fluid, and 
when the compreſſion is abated, returns to 
its former fluidity. _ 
This fluidity of air, he ſays, ſeems, in the 
firſt place, owing to the tenuity of its 
parts, which are ſo exceedingly fine, as to 
be incapable of being rendered viſible by 
any microſcope z and yet they muſt be much 
larger than thoſe of fire, as they*cannot pe- 
netrate metals, glaſs, ſtones, the cloſer 
woods, nor even good paper ; that Air may 
be excluded from many Bodies, and- can- 


not paſs through the invifible pores of ſome 
that would admit of alcohol, wine, water, 
brine, lixiviums, and alcaline or acid ſpi- 
rits ; as appears from the air-pump experi- 
ments, &c. 


The 
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The ſmalleſt particles of Air may be ea- 
fily ſeparated, and this requires leſs force 
than our ſenſes can perceive ; and this ſepa- 
ration is equally eaſy in every direction. 


Of the Arr's Elaſticity or Spring. 


Air, beſides its fluidity, has another pro- 
perty, viz. of taking up a greater or leſſer 
ſpace, according as it is compreſſed with a 
different force; and, as ſoon as that force 
is diminiſhed, it expands itſelf. 

By reaſon of the analogy of this effect 
with the elaſticity of Bodies, this property 
of the Air is called its Elaſticity. 

That the Air may be compreſſed, appears 
from this experiment, v/z. ſhut a ſyringe 
at the end, and it will reſiſt the piſton, ſo 
that it cannot be puſhed to the bottom of 
the ſyringe by any force whatever. 

That it may be dilated, appears from Mer- 
cury deſcending in a tube not full, one 
end being cloſed and the other immerſed in 
Mercury. Vid. the Experiment Dzs. Grav. 
V. I. b. it. part 3. c. 13. 

N. B. The expanſion of the Air cauſes 
this effect. 

From this experiment is deduced the fol- 
lowing rule, that the Air dilates itfelf in 
ſuch a manner, that the ſpace taken up by it 
is always inverſely as the force by wwhich it 1s 


compreſſed, 
pre Wn The 
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The Elaſticity of the Air ts as its Denſicyx. 


The Air in which we live is reduced to 
the Denſity which it has near the Earth, by 
the preſſure of the ſuperincumbent Air, 
and it is more or leſs compreſſed, according 
to the greater or leſs weight of the Atmoſ- 
phere ; for which reaſon the Air is lets 
denſe at the top of a mountain than in a 
valley, as being compreſſed by a leſs weight. 

The Air may take up twenty thouſand 
times more ſpace in one caſe than in ano- 
ther. Vide DES. Grav. V. I. b. ii. part. 3.c. 13. 

The particles of Air are not of the ſame 
nature with other elaſtic bodies; for the 
ſingle particles cannot expand themſelves 
every Way into 27 times the ſpace, and fo 
he increaſed 2000 times, preſerving their 
ſurface free from every inequality or angle; 
for in every expanſion or compreſſion, the 
parts are eaſily moved one amongſt another. 
The Air confiſts of particles that do not touch 
one another, and that repel each other. 

The cauſe is unknown, and it muſt be 
Jooked on as a law of Nature. 

The effetts of the Elaſticity of Air, are like 
thoſe of its gravity, and included Air acts by 
its Elaſticity, juſt as Air not included does 
by its weight. £5.19 | 


- N. B. There is a curious and large note on the TRA 
of Air, Sc. in Varenius, p. 436. The general purport o 
Fhich we have here in theſe Additions from other W 

| 9 . * The 
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The Air which is loaded by the weight 
of the whole Atmoſphere, prefling every 
way from the very nature of liquids, and the 
force which it exerts, does no way depend 
upon the Elaſticity ; becauſe, whether you 
ſuppoſe Elaſticity or not, that force which 
ariſes from the weight of 'the Atmoſphere, 
and is equal to it, can be no way changed; 
but, as * Air is elaſtic, it is reduced to 
ſuch a ſpace, by the weight of the Atmoſ- 
pheze, that the Elaſticity, which re-acts 
againſt the compreſſing weight, is equal to 
that weight. But the Elaſticity increaſes 
and diminiſhes, as the diſtance 6f the par- 
ticles diminiſhes or encreaſes, and it is no 
matter whether the Air be retained in a cer- 
tain ſpace by the weight of the Atmoſ- 
phere, or any other way ; for in either caſe 
it will endeavour to expand itſelf with the 
ſame force, and preſs every way. Therefore, 
if the Air near the Earth be included in 
any veſſel, without altering its Denſity, the 
prefſure of the included Air will be equal 
to the weight of the whole Atmoſphere. 

Mr. BoyLE conjectures that the atmoſ- 
pherical Air conſiſts of three different kinds 
of corpuſcles: the firſt, thoſe numberleſs 
particles which in the form of vapours or 
dry exhalations, aſcend from the Earth, 
water, minerals, vegetables, animals, &c, 
in a word, whatever ſubſtances are elevat- 
ed by the celeſtial or ſubterraneal heat, and 

| U 4 thence 
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thence diffuſed into the Atmoſphere, The 
ſecond may be yet more fubtil, and confi 
of thoſe exceedingly minute atoms, the 
magnetical effluvia of the Eartb, with other 
innumerable particles ſent from the Bodies 
af the celeſtial lumineries, and cauſing by 
their impulſe the idea of light in us. The 
third 4 is its characteriſtic and eſſential 


property, we mean permanently elaſtic 
nts | 
; hypotheſes may be Cres relat · 


Various 

to the ſtructure of thi particles of Air, 
= Ing might be reſembled to the ſprings of 

watches, — up, and endeavouri 
reſtore themſelves; ſo flocks of wool, och h 
being compreſſed, have an elaſtic force; ſo 
flender wires of different ſubſtances, con- 
- fiſtencies, lengths, and thickneſs, in greater 
eurls or les, near to or remote from each 
other, Sc. yet all continuing ſprings ex- 
| — and compreſſible. Laſtly, they 
all be compared to the thin ſhavings of 
diffrent kinds of wood, various in their 
length. breadth, and thickneſs *. 

Loh . Cheni. Borana Avr in = 
trea e on C Vol. I. p. 3281, that 
fire, which moves all thin 4 -_ ſcarce 

he collected, preſerved, diredied, heighten- 

ed, or ed without Air; and conſe- 


quently, if Air be neceſſary to fire, it is allo 


Boyle Abr. Vol. II. p. 16, 17-21. . 


neceſ- 
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neceſſary to all the works performed by it; 
ſince without Air, fire ceaſes to operate, 
nor can be applied at all: where, by fire, I 
mean that kindled and preſerved by a pro- 
per fuel, which is that uſed both by Art and 
Nature in moſt of their works. | 
Mr. BoyLE in his excellent piece of 
Suſpicions about ſome hidden Qualities in the 
*; ſays, the difficulty we find in keeping 
flame and fire alive, though but for a little 
time, without Air, renders it ſuſpicious, 
that there may be diſperſed through the At- 
moſphere, ſome odd ſubſtances, either of a 
ſolar, aſtreal or ſubteraneous nature; on ac- 
count whereof, the Air is ſo neceſſary to 
the ſubſiſtence of flame, and this neceſſity I 
have found to be more conſiderable, and leſs 
dependent upon the manifeſt attributes of 
the Air, than is uſually obſerved ; for by 
trials purpoſely made, it has appeared, that 
a ſmall flame of a lamp, though fed, per- 
haps, with a ſubtile thin oil, would in a 
large receiver, expire for want of Air, in a 
far leis time than one would believe. And 
it will not much leſſen the difficulty to al- 
ledge, that either the groſs fuliginous ſmoke 
in a large veſſel ſtifled the flame; or that 
the preſſure of the Air is requiſite to impel 
up the aliment into the wicks; for to ob- 
viate theſe objections, it may be obſerved, 
that the experiment holds of ſpirit of wine, 
which, in the open Air will burn quite 
| away, 
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away, without any ſenfible ſmoak ; and this 
without any wick at all. | " 

Again It ſeems ſurpriſing, (ſays Mr. 
BoYLE) what ſhould be in thi Air, which en- 
abling it to keep flame alive, does yet by being 
conſumed or removed, ſo ſuddenly render the 
Air unfit to preſerve flame. It ſhould ſeem 
bythe ſudden waſting or ſpoiling of this fine 
ſabſtance, whatever it be, that the bulk of it 
is but very fmall, in proportion to the Air 
It impregnates with its virtue; for after the 
extinction of the flame, the Air in the re- 
_ ceiver was not viſibly altered, and for aught 

L could perceive by ſeveral ways of judging, 
the Air retained either all or the greateſt part 
of its Elaſticity ; which I take to be its 
moſt genuine and diſtinguiſhing property, 
This undeſtroyed ſpringineſs of the Air, 
with the neceffity of freſh Air to the life 
of hot animals, ſuggeſt a great ſuſpicion of 
fome vital ſubſtance, if I may ſo call it, dif- 
fuſed through the Air, whether it be a vo- 
latile nitre, or rather ſome anonymous ſub- 
ſtance, ſidereal or ſubterraneal, though not 
improbably of kin to that which ſeems fo 
neceffary to the maintenance of other flames. 
We may ſuppoſe this to be the Electric 
Fire. See what Mr. LoveTT of Worceſter 
fays on this curious ſubject, in his treatiſe 
on Electricity. 

For experiments to confirm what is here 
mentioned, we refer to DES. Grav. V. I. 
b. ii. part 3. c. 15. And 
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And as this is a very curious ſubject, and 
its knowedge of very great conſequence, we 
ſhall here make ſome ſhort extracts from 
BoERHAAVE, who treats fully of the Air. 

Air actuates animals, vegetables, and foſ- 

ls. 
b If we examine the moſt univerſal ſpecies 

or claſſes of Bodies, it is evident they every 
where require Air, in order to live, grow, 
thrive, and act; for if life in theſe be only 
à motion of their ſeveral humours through 
their proper veſſels, a converting of other 
matters by ſome inherent power into their 
own nature, or at leaſt the appoſition of 
ſuch matters to their own maſs, =__ 
whence ariſes an increaſe of their ma 
tude; it does not appear that any one of 
theſe can ever be effected without the con- 
tinual action and aſſiſtance of the Air. 


Of the Action of Air in the Bowels of the 
' Earth. 


Chemiſts will, perhaps, wonder to hear 
me alledge Air as neceffary in the œco- 
nomy of foffils, whoſe great ſimplicity of 
matter ſeems only to require the action of 
fire to enable them ta act, or undergo every 
thing that belongs to this ſpecies of things; 
but the ſkilful enquirers into Nature have 
long ago diſcovered that foſſils, even in the 
deepeſt mines, generate, multiply, and are 

driven 
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driven upwards ; all which is performed by 
fome peculiar power of the ſubterraneous 
fire, but then it is alſo evident, that ſuch 
ſubterraneous fire, as perpetual as it is, is 
only retained, collected and applied in ſuch 
places by means of Air. | 


of the Neceſſity of Air to the production of 


Animals. 


We need not expatiate on the power of 
Air upon vegetables and plants; it being 
known, by the moſt accurate, modern ex- 
periments, that no eggs of animals, or ſeeds 
of vegetables, however mature and prolific, 
will, if kept without Air, ever breed or pro- 
duce their embryo's, even though they be 
chetiſhed with their proper brooding heat, 
Thus even the ſmalleſt plants, for in- 
ſtance, moſſes and weeds floating on wa- 
ter, immediately die in a place where there 
is no Air, or even when the Air ſtagnates, 
and is at reſt: and the ſame holds true of all 
animals, even the minuteſt inſect: ſo great 
is the dominion of the Air over all things. 

The ſmalleſt particles of Air, are ſeparat- 
ed from each other in the moſt eaſy man- 
ner. BoERHAAVE ſuppoſes there is a cer- 
tain attraction between theſe particles of 
Air, whereby they eaſily run into mutual 
contract, though of a very flight kind. If a 

. | par- 


FIFTH EVENING. zog 
particle of Air lies concealed in a fluid, we 
cannot perceive any ſigns of it; if another 
joins it, an Air bubble ariſes, which bubble 
reſiſts its ſeparation by a certain tenacity: 
if another bubble or two be added to the 
former, they make a larger, that retains its 
8 magnitude and ſpherical figure. 

his may be owing to the compreſſion of 
the ſurrounding fluid; and, by allowing it to 
be ſo, it will follow, that there is a ſtronger 
attraction between the particles of Air and 
Air, than between thoſe of Air and the 
particles of the compreſſing fluid; and 
doubtleſs the attraction between theſe par- 
ticles is exceeding fmall. Some might ſu- 
ſpect, that repulſion takes place here, ac- 
cording to what Sir Is AAC NEWTon has 
ihewn *. In the mean time, we lay it 
gown as certain, that theſe particles have a 
power 


The inſtance of Air and Vapours, which ſeems to diſco- 
ver fome ſuch repelling power, he brings as an argument of 
the ſame power being found in other bodies. —— The 
particles emitted or ſhaken off from bodies by heat or fer- 
© mentation, ſays he, ſo ſoon as they are beyond the reach 
<«« of the attraction of the body, recede from it, and alſo 
from one another, with great ſtrength, and keep at z 
« diftance, ſo as ſometimes to take above & million of times 
« more ſpace than they did before, in the form of a denfe 
© body: which vaſt contraction and expanſion ſeems unin- 
„e telligible, by feigning the particles of Air to be ſpringy 
* and ramous, or rolled. up like hoops, or by any other 


© means than a repulſive power. 
ct Le 
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power of uniting into a ſpherical. figure; 
and thus of long defending themſelves a- 
gainſt the ſurrounding preſſure. 

The Atmoſphere in our climate, where- 
ever it has been hitherto tried, is ſubject to 
great and almoſt perpetual changes, with 
reſpect to its weight, which never remains 
the ſame long together. This difference is 
chiefly found on the change of meteorsin the 
Air, which frequently happens : thus, the 
Atmoſphere has a different weight upon the 
coming on of rain, ſhowers, miſts, hail, 
ſnow, lightning, thunder, coruſcation, al- 
terations of the wind, ſtorms, whirlwinds, 
_ droughts, and the changes of the aſpects 
of the Planets: even the different ſea- 


The particles of fluids, which do not cohere too ſtrong- 
< ly, and are of ſuch ſmallneſs as renders them moſt ſuſcep- 
« tible of thoſe agitations, which keep liquors in a fluor, 
es are moſt eaſily ſeparated, and rarified into vapour, and in 
the language of Chemiſts are volatile, rarifying with an 
4 eaſy heat, and condenſing with cold; but, thoſe which 
«« are groſſer, and fo leſs ſuſceptible of agitation, cohere by 4 
r ſtronger attraction, and are not ſeparted without ſtronger 
heat, or perhaps not without fermentation, and theſe laſt 
are the bodies, which Chemiſts call fixed; which being 
« rarified by fermentation, become true permanent Air; 
* thoſe particles receding from one another with the greateſt 
force, and being the moſt difficult to bring together 
4 which upon contact, cohere moſt ſtrongly, and becauſe 
the particles of permanent Air are greater, and ariſe from 
«« denſer ſubſtances than thoſe of vapours, thence it is that 
true Air is more ponderous than vapour, and that a moilt 
1 Atmoſphere is lighter rhan a dry one. Optics, p. 371, 
37. ; 


ſons 
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ſons of the year occaſion ſurprizing. changes 
therein; ſo that the conſtant, and ſuc- 
ceſſiye mutability, depending upon ſo ma- 
ny renewable cauſes, renders the Atmoſ- 
phere ever variable in its weight : whence 
alſo proceed numerous effects about the ſur- 
face of the Earth, depending chiefly upon 
the variable weight of the Air, which is 
continually changing. 

Thus the difference of the Air in point of 


gravity may come to have a very conſidera- 


ble influence on the health of men. 

Mr. BoyLe ſays, when the Air grows 
of a ſudden much lighter than uſual, the 
ſpirituous and ærial particles, plentifully 


lodged in the blood, will naturally ſwell 


that liquor, and ſo deſtend the greater veſ- 
ſels, and alter the manner of the circula- 
tion through the capillary veins and arte- 
ries ; whence ſeveral changes may happen 
in the body. Hit. of Air. 

It is a curious obſervation in Hydroſtatics, 
that Air, as a gravitating fluid, preſſes bo- 
dies equally every way ; as laterally, hori- 
zontally, vertically, upwards, downwards, 
and obliquely. 

It appears that the Air preſſes upon all 
the points of a ſurface expoſed to it, and 
enters into all the pores it can come at how- 
ever they are ſituated, conſtantly preſſing 
againſt them with an equal weight, though 
always more as the body is ſituated lower 

| theres 
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therein. And by theſe its properties, Air 
compreſſes bodies on all ſides, fills up their 
cavities, and forms a ſtrong compreſſing ſur- 
face about them ; and hence it happens, 
that both the external and internal Air, 
which is always ſuppoſed a moveable fluid 
and by its gravity applies itſelf to the ſurface 
of fluids, impinges againſt, ſhakes, moves, 
and agitates their ſuperficial parts; whence 
it wonderfully mixes theſe different fluids 
together, excites, and applies their forces 
reciprocally, and thus conſtantly produces 
numerous effects: yet it does not change the 
figures of the bodies it touches, except fo 
far only as they have pores void of air ; but 
if they are capable of yielding to the Air's 
— 5 they will thus be condenſed and 
eſſened in their bulk; otherwiſe the Air 
with all its weight cannot break even the 
weakeſt and moſt brittle body, that, being 
| feplete with Air, reſts in the Atmoſphere : 
the external preſſure in this caſe being ex- 
actly equal to the internal. On the other 
hand, we know, that the Air is always in a 
conſiderable rapid motion; as clearly ap- 
pears from hence: in a ſtill place ſup- 
poſe a cloſe darkened chamber, illuminated 
only by one ſmall hole in the window- 
Mutter, where, if a perſon at reſt views the 
enlightened cone of Air fideways, as it ex- 
tends along the room, he will perceive a 
ſurprizing motion of the duſty atoms there- 
a in 
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in, perpetually rolling and tofling , about 
with great rapidity *: whence it ma be 
fairly concluded, that the. ſame ching hay. 

pens, in a higher degtee, in the, tonal 
open Aif; ſo as to excite a {till greater agi- 
tation, motion and attrition in the bodies 
it hits againſt; ſince the motion is Here per- 
petual, and the power of gravity in the Air 
equal to that of a coluttin'of water thirty- 
three feet high. Hence it is eaſy to con- 
ceive, how great a degree of motion and 
attrition the Atmoſphere exerts upon the 
ſurfaces of all bodies, eſpecially when a 
large bulk of it is put into a rapid motion, 
either by fire or violent winds : thus, ſup- 
poſing a body of 2080 pounds weight to 


preſs by its gravity upon one area of a, foot 
ſurface, and this body to be moved by a 4 


violent ſtorm at the tate of twenty-two 
ſeet in a fecond, it muſt needs exert a pro- 
digious force againſt the body it moves up- 
on: and hence numerous and great phyſical 
changes are every. moment LEAs Dy 
theſe cauſes. But here we muſt remembe 

that the ſmalleft particles of Air cohere to- 
gether in ſuch a manner as not to be eaſily 
ſeparable, ſo far as readily to enter the 
imalleft pores of bodies, but muſt form 


*A perſon breathing muſt here be conſidered, for that 
will give great motion to the Air, though excluſive of that I 
fuppoſe it aly ays in motion, yet breathing contributes to it. 

| them- 
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themſelves into bubbles of ſome ſize before 
they can infinuate. 


X. Elaſticity is meant that particular 
power Wherewith all known Air, confined 
in 2 certain ſpace, ſo that it cannot eſcape, 
contracts its dimenſions upon preſſure, in 
proportion to the weight applied; but ſo as 
always to reſtore itſelf by its own natural 
expanſive; power, in proportien as the 
weight is leſſened; where, if no cauſe in- 
teryenes, it conſtantly returns to the ſame 
ſpace it poſſeſſed before, when the com- 
preſſing force is removed: and ſtretches far- 
ther, If the power be diminiſhed *. 
*GRAYESANDE, in his Elem. Phy/. ſays, 
The Elaſticity of Air is as its denfity ; for 
this laſt is inverſely as the ſpace taken up by 
the Air, and therefore, as the force com- 
preſſing the Air, which is equal to that by 
which the Air endeavours to expand itſelf; 
but this force is its Elaſticity. — 
The Air is loaded by the weight of the 
Whole Atmoſphere. preſſing every way ac- 
_ cording to the nature of a fluid; the force 
it exerts does no way depend upon the 
Elaſticity; becauſe, whether you ſuppoſe 
Elaſticity or not, that force which ariſes 
from the weight of the Atmoſphere, and is 
equal to it, can no way be changed: but, as 
IVM. Loverr ſuppoſes the Electric Fire to be the cauſe 
of the Airs Elaſticity, and that it renders Air fit for animal 
life, and the growth of vegtetables, &c. Oc. 5 
| the 
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the Air is elaſtic, it is reduced to ſuch a 
ſpace by the weight of the Atmoſphere, as 
that the Elaſticity, which re- acts againſt the 
compreſſing weight, is equal to that weight. 
But the Elaſticity increaſes and diminiſhes as 
the diſtance of the particles diminiſhes or 
encreaſes; and it is no matter, whether the 
Air be retained in a certain ſpace by the 
weight of the Atmoſphere, or any other 
way ; for in either caſe it will endeavour to 
expand itſelt with the ſame force, and preſs 
every way. Therefore, if the Air near the 
Earth be included in any veſſel, without 
altering its denſity, the preſſure of the in- 
cluded Air will be equal to the weight of 
the whole Atmoſphere. Thus we find Mer - 
cury ſuſtained to the ſame height by the 
elaſtic force of Air included in a glaſs 
veſſel, no way communicating with the ex- 
ternal Air, as by the weight of the whole 
Atmoſphere. g 
The effects of the Elaſticity of the Air are 
like thoſe of its gravity; and included Air 
acts by Elaſticity, juſt as the Air not includ- 
ed by its weight. So far is GRAVESANDE. 
_ BorRHAave, Vol. I. p. 394, alledges, 
on experiments made by compreſſing Air in 
a plais tube with quick-filver or mercury, 
1. That common Air may be truly reduced, 
and conſequently condenſed, into a =: part 
of its natural ſpace. 2. That it may ex- 
pand itſelf equally into 32 times its —_— 
2 | di- 


— 


dimenſions. 3. That this contraction of 
Air by compreſſure, depends entirely upon 
khe external weight applied. 4. That the 
Air, freed from preſſure, barely by remov- 
ing the incumbent. weight, does of its own 
nature, without any other cauſe, except the 
"preſence of fire, dilate itſelf, ſo as to recover 
the very dimenſions it loſt upon compreſ- 
- ſure. 5. That this expanſive power, pecu- 
lar to Air, remains in it, even after the 
ſtrongeſt compreſſion; as being always ex- 
a cly proportional to the weight removed. 
6. That it is always capable of ſuſtaining 
preſſure; for even after its rarifaction to 
323 by removing the weight, the Air, thus 
rarified, may be recompreſſed by the ſame 
weight applied. 7. That this dilatation and 
compreſſion of the Air by weight exactly 
- "correſponds as to ſenſe, with the increaſe, 
or diminution of the weight applied. 8. That 
the Tpaces poſſeſſed by the ſfame' portion of 
Air, are thus far in a reciprocal proportion 
"of the compreſſing weight. 9. That this 
: always holds in Air reduced to +: part of its 
ſpace, as well as in that which is com- 
pfteſſed by the Atmoſphere. 10. That in 
the Whole extent, from 32 to 1, the pro- 
proportion holds invariably the ſame, ac- 
' cording to Mr. Towntty's obſervations. 
11. Whence it ſeems highly. probable, that 
the ſame rule always holds in farther con- 
denſations; but fo, that to make the fame 
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compreſſion, a greater weight is required, 
as the Air becomes more denſe, till at length 
it remains no longer compreſſible. 12. That 
Air, thus confined and compreſſed, does 
not paſs through the pores of glaſs, nor 
even of quickſilver; for, it ſtill remains in 
the tube, though ſo highly condenſed by 
ſuch an incumbent weight of mercury; nay, 
and if even heated in this ſtate, ſo as to 
raiſe the mercury, ſtill it neither penetrates 
that, nor the glaſs. SQ - 

The Elaſticity of Air is unalterable: with 
regard to a ſingle particle of Air it is not 
elaſtic ; but Elaſticity depends upon the 
contact of ſeveral particles. We may there- 
fore, ſuppoſe the effects of elaſtic Air to be 
immutable and eternal *. | | 

A ſmall part of Air is equal in force to a 
large one, and Air is more rarifiable by fire 
than other bodies. Unequal quantities of 
Air being of the ſame denſity, are equally 
rarified by the ſame heat, and denſe Air is 
made more elaſtic by the ſame fire. 

We are to obſerve, with regard to the 
Elaſticity of Air, that it condenſes by cold, 
as well as by increaſe of weight, fo that an 
increaſe of cold always increaſes its Denſity 
and this Elaſticity is fo peculiar to, and in- 
This term is to be underſtood in a relative fenſe, as to 
the World, and not as being eternal, viz. before the Crea- 
tion, and to ſubſiſt to all eternity, but only during the World's 
duration, let it be long or ſhort. 
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ſeparable from Air, as not to be deſtroyed 
by the moſt violent fire, nor by any other 

Air may properly be conſidered as an 
univerſal. chaos, conſiſting of almoſt all 
kinds of corpuſcles, confuſedly jumbled 
together, and conſtituting one maſs. This 
Mr. BoyLEe long ago noted, that our At- 
moſphere 1s a compound or aggregate of ef- 
fluvia from ſuch different bodies, as, though 
they all agree in conſtituting, by their mi- 
nuteneſs and various . motions, one great 
mals of fluid matter, yet, perhaps, there 
is not a more heterogeneous body in the 

World. Suſpic. Hid. Qual in the Air. 

Fire is a conſtant concomitant of the Air, 
and lodges in it, in the ſame quantity as 
in all other bodies, for fire is plainly con- 
tained in Vacuo, in Air, Cc. always alike 
both in quantity and quality, and ſerves as 
one confirmation, that fire is co- extended 
with ſpace. And ſince fire does not lodge in 
one body more than in another, it hence 
follows, that no one part of Air will be hot- 
ter than another, on account of its contain- 
ing different bodies; and therefore, fire is 
always equally diſtributed in Air, ſeparately 
conſidered: on the other hand, numerous 
cauſes: may ariſe, and be applied in the Air, 
Jo as to collect fire in a certain place, after 
a manner ſcarce to be determined. 


9190 
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Water likewiſe is always preſent in Air 
ſo as ſcarce to be ſeparated from it by Art. 
And water makes the greateſt part of com- 
mon Air. | — 4 
| BoERHAAVE, among ſeveral other con- 
cluſions, draws theſe two, viz. (1.) That 
the Air 1s always in motion, though the 
place be ever ſo ſtill, cloſe, or ſubterrane- 
ous. (2.) We mult ſuppoſe, that the aque- 
ous particles at one time diffuſed through the 
whole maſs of the Air, move in a certain 
time through it, ſo as ſucceſſively to be in 
all the parts thereof. and fer 

In a clear dry ſeaſon, the Atmoſphere is 
always heavier, and the water aſcends higher 
therein; ſo that the Atmoſphere never con- 
tains more water than when, by reaſon of 
its drineſs below, it ſeems to contain the 
leaſt. It is eaſy to imagine, that the higher 
the water aſcends into the Atmoſphere, the 
more ſpace it poſſeſſes, or the more it is ra- 
rified, till the particles come to be ſet fo far 
aſunder, as to loſe the property of moiſture; 
but if the barometer ſtands high, and thick 
fetid fogs ariſe, watry particles almoſt con- 
ſtantly float low, and are attended with 
groſs, oily, ſaline exhalations, all which at 
this time, are not equally mixed together. 
Qn the other hand, when the barometer 
ſtands low, and the weather proves hot and 
cloudy; the water now falling lower in an 
uniform vapour, occaſions a miſt without 

| + of rain; 
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rain; whence i it appears, that an Air loaded 
with water, may often appear to be dry, | 
dear and tranſparent; but when it contains 
leſs water, and this falls low, ſo as to collect 
together unequally, it may prove to be moiſt, | 
| thick, and dark. | 

If in a long ceitinuct Summer's draught, 
the ſurface of the Earth comes to be great- 
ly parched with the heat of the Sun, not 
only water, but alſo other leſs volatile ſub- 
ſtances; of an unctuous and faline nature, 
will thus be raiſed to ſome height in the At- 
moſphere: though inviſibly, ſo long as ſuch 

exhalations are agitated by the Suns heat, 
which, coming to-leflen dns the eyen- 
ing, the Air ſoon grows cooler; whilſt at 
the ſame time the Earth retaining the heat 
much longer than the Air, ſtill continues to 
breath out hot exhalations; whence ariſes 
a White denſe viſible vapour, hotter below 
than above, this vapour appears; therefore, 
Airſt;-1n-low watry places, thence gradually 
diffuſes itſelf, ſo as in the night to cover the 
Earth with a miſt, Which is diſſipated by 
the riſing Sun. This moiſture, called by 
the name of dero, is a very compound ſub- 
ſtance nor can wie aſſert any thing, that 
will hold univerſally true of its peculiar na- 
ture: it muſt needs be a chaos, as iti is a 
collection of all ſorts of volatile particles, 
promiſcuouſly jumbled together by the heat 
* the Sun, acting non! the Earth; it mult 


ores, alſo. 
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alſo be different in different parts of the 
Earth, according as different kinds of par- 
ticles lodge therein. Thus, in large tracts 
of gravelly, or heath-ground, which lie 
dry and high, it will be ſmall in quantity, 
and almoſt totally aqueous; as in fat bitu- 
minous earths near marthes and ſtanding 
waters, it 1s far different in quantity, and 
quality, and prejudicial to health. * 
It is manifeſt, that clouds chiefly ariſe 
froni water; and that water, brought into 
an equable maſs, is tranſparent; ſo that 
clouds muſt be formed from water, whoſe 
particles are beginning to come together, 
before they obtain their point of reſt, and 
continue th roll about unequally; hence, if 
water, floating in the Air, riſes higher and 
higher, its parts will at length riſe ſo high, 
as to have no power of union, but rather 
recede from each other: in this caſe, they 
will not conſtitute water, but the primary 
particles of water, which, as they after 
wards begin to deſcend, come cloſer toge- 
ther, unite, put on the form of water, and 
conſtitute clouds; whence, the higher wa- 
ter riſes into the Air, the clearer and dryer 
the ſeaſon, and, vice ve. That water riſes 
to a confiderable height in the Air, we fee 
by the mountains in Carman, which, tho 
r0274 geometrical feet high, yet ſnow is 
found on their tops: even the high moun- 
tain Teneriſf is daily found to have 9 
«444 ; | About 
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about it in the middle of the day, which, 
turning to water, flow down ſo plentifully, 
as to water the whole iſland, where ſhow- 
ers are wanting. | 
Mr. BoyLE, ſays an excellent Aſtrono- 
mer of his acquaintance, who frequently 
took the height of the clouds, very rarely 
found any. even of the white ones, in- fair 
weather, to be more than three quarters of 
a mile, and ſeldom above half a mile from 
the ſurface of the Earth. Hift. of Air. 
When the lower Air is charged with 
water, the aqueous particles begin to unite, 
ſo as to form the minuteſt drops, or the 
fineſt rain, which generally falls thick, but 
with little force ; as the ſmaller theſe drops 
are, the more ſurface they have in propor- 
tion to their bulk; whence their deſcent is 
the more hindered by the reſiſtance of the 
Air: but, when water begins to collect 
high in the Atmoſphere, ſo as to become 
heavier, and fall through the Air, thence 
gradually deſcending into more crowded 
ſpaces, they conſtantiy unite with other 
aqueous particles in their way; whence 
proceed the largeſt drops of water we meet 
with in Europe, whoſe diameter is three 
lines; but in Negroland it is often an inch: 
theſe drops are found to be the larger, as 
they fall from a greater height; and, vice 
wer/a, for it is a conſtant obſervation, that 
the rain is ſmall, near the top of A high 


mountain : 
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mountain, but grows larger and larger the 
nearer it comes to the bottom. And hence, 
the ſtrongeſt ſhowers happen in the Sum- 
mer, when water, by its rapid deſcent in 
rain, ſuddenly produces thunder, lighten- 
ing, and ſtorms, and then the drops of 
rain prove larger than in Winter: thus 
much at leaſt is certain, that rain, in eve 
part of the Atmoſphere, 1s the fineſt, when 
it firſt begins to be generated. 

When the air is ſaturated with water, 
and growing cold in the night, daſhes 
againſt the ſurface of high mountains, eſpe- 
cially ſuch as are formed into a long ridge, 
this denſe and cold Body, firſt, towards the 
North and Eaſt in the beginning of the 
night, and towards the South and Weſt after 
Midnight, is | ſtopped, cooled, collected, 
and turned into aqueous humidity : thence 
forms ſlender threads on the tops of the 
mountains, and conſtantly increaſing in 
their deſcent, by uniting with the like fane 
ſtreams, they increaſe, and thus makes a 
perpetual dripping, that affords: a large 
quantity of water, running down the fides 
of the mountain, ſo as to form rivulets, 
which ſinking into ſubterraneous paſſages, 
conſtitute ſprings riſing in other places 
whence, according to the different depth 
of each ſpring. from its vent, the jet of 
water muſt be different: and hence we 
may eaſily underſtand how the water of one 

ipring, 
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ſpring, comes to differ from that of ano- 
ther, in quantity and quality: and hence 
-alfo, there are no ſprings but where there 
are high mountains; an eminent inſtance 
-whereof we have in the Fortunate Valley 
deſeribed by BERNIER, in his account of 
the Mogul s country. | 
Wherever, therefore, feed mountains aa 
ſprings are found, the water running from 
the mountains, or continually diſcharged 
from the ſprings, forms itſelf into rivulets; 
which generally run a ſmall ſtream at firſt; 
but being joined by others, they at length 
form a river; and this alſo increaſing as it 
goes, may become of a very large ſize, 
where it diſcharges itſelf into the Sea, 
which it neither increaſes nor runs back 
from: the ſea conſtantly exhaling as much 
as it receives: indeed, the rapid torrents of 
rivers fall into ſubterraneous caverns, and 
-riſe in other places; whence no rivers are 
found in flat countries, where there are 
neither mountains nor ſprings. Thus we 
ſee that mountains are wiſely diſperſed over 
the Globe, in order to the collecting of 
Water, and forming of rivers: and hence 
we find, that the courſe of rivers corre- 
ſponds with the direction of mountains all 
over the Globe. The diſcoverics of Dr. 
Har LEV deſerve to be read, upon this ſub- 
ject, in the Philoſophical Tram ſact ions. a 
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It does not appear from what is, hitherto 
diſcovered, how, high water may riſe into 
the Atmoſphere : but thus much is cer- 
tain, that there is no Air without water, 
even on the tops of the higheſt mountains, 
where the Air is n wet with va- 
pours. 

We learn by experience, that the 7 1 
water riſes into the air, the farther its parts 
recede from each other, and the colder it 
grows; for, we find by experiments, that 
in all the habitable parts of the Globe, the 
heat is the greateſt, cæteris paribus, on the 
ſurface of the Earib; and a freezing cold 
is conſtantly found on the tops of the higheſt 
mountains, which are covered with ſnow. 
This holds true, even under the Equa- 
tor and in the Torrid Zones. The degree 
of cold alſo increales, in proportion, as We 
riſe from the foot of a mountain to the 
top, the increaſe being in proportion to 
that of the altitude. Hence, the water 
riſing into the Air, and coming to the freez- 
ing height, muſt neceſſarily be turned to 
ice, unleſs all its particles ſhould ſeparate 
ſo as not to touch each other; but if, at 
this height, the particles of water ſo diſ- 
perſed, ſhould by any means whatever 
come into contract, they muſt immediately 
begin to freeze into ſmall icy flakes, floating 
about in the Air ; and, if they ſhould there 
happen to daſh againſt the furface of any 
| | Bodies 
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Bodies in their way, they would conſtitute 
a fine hoary froſt, that would otherwiſe 
ſcarce be perceivable: whence therefore 
there is a Ws in the Atmoſphere concen- 
trical with the Earth, where the water of 
the Air, when it arrives and unites, is con- 
ſtantly turned to ice. It is, however pro- 
bable, that this water, being at firſt little 
united, can ſeldom freeze, but remains 
floating about in its ſeparate particles, till 
ſome cauſe happening to unite them, it is 
then turned into ice. 

The water of the Air, in the ſpace af- 
figned,” growing heavier by a larger quan- 
tity coming under leſs ſurface; and, 
being now froze; it immediately begins to 
fall downwards into ſpaces faller of water; 
where, joining with other aqueous par- 
ticles, it gradually forms larger maſſes of 
fmow or hail: and, as there are many dif- 
ferent cauſes, that may make theſe par- 
ticles of water, which were diſperſed in 
the upper air, ſuddenly unite in large quan- 
tities, it is eaſy to underſtand how theſe 
collections, coming into the freezing height 
of the Atmoſphere, may preſently form 
confiderable maſſes of ſhow or hail. 
Theſe maſſes collecting together, occa- 
fion high ſmall white clouds to appear, 
from the reflection of the Sun in the Air; 
thence falling with great velocity down- 
e wards, 
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wards, they ſeem ſuddenly to increaſe in 
magnitude, and daſhing violently againſt 
others of the ſame kind, they make light- 
ening, thunder, ſtorms, ſhowers, and hail ; 
and this the ſtronger, the higher the places 
they fall from : and hence, in the Summer- 
time, when the ſky has long been clear, 
the lower Air dry, the Atmoſphere heavy, 
and conſequently the water raiſed high 
the Atmoſphere then becoming light all 
of a. ſudden, the above-mentioned Me- 
teors are apt to appear, eſpecially be- 
tween the Tropics, where a ſmall cloud 
appearing high 1n the air, portends a ſud- 
den violent ſtorm. And, it is highly pro- 
bable, that as hail is always formed in the 
high cold parts of the Atmoſphere, and 
falling by its weight into a hotter region 
near the Eartb, is there melted, and forms 
violent ſhowers, attending, following, or 
ſtopping thunder and lightening : but, if 
they fall ſo quick, as not to be.melted, they 
make violent ſtorms of hail, capable of 
producing miſchievous effects ; and accord- 
ingly, we have accounts of hail-ſtones of 
a prodigious ſize. My 
Among the principal cauſes of theſe ſud- 
den changes in the Atmoſphere, we may 
chiefly reckon the diminution of its weight; 
lince, when Air becomes lighter, water al- 
ways ſpontaneouſly ſeparates from it, fo as 

| = to 
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to manifeſt itſelf, though it before lay con- 
cealed therein. Add to this, that the parts 
of the Air, being frequently driven together 
from oppoſite quarters, thus ſuddenly unite 
the primaty Bb, of water, which be- 
fore Holde Aer h Perhaps alſo, the 
different aſpec s of the Planets may eontri- 
bute to this effect; not to mention any 
thing of the change of heat and winds: all 
which are capable of producing the aboye- 
mentioned hæenomena. | 
Cauſes of the aſcent of water are various; 
the Sun and ſubterraneous Fires are the two 
principal; and, from theſe cauſes, great 
quantities are continually aſcending into the 
Air; theſe are diſperſed, or remain ſuſ- 
pended; and, as BorRHAAVE hath before 
obferved, make a great part of common Air. 
With regard to the power of Air on Bodies, 
vide BoERH. p. 406, Cc. who fully treats 
on that Subject, and which, not being im- 
mediately to our purpoſe, I ſhall not here 
farther notice. With regard to other ſub- 
ſtances in the Air, as the ſame Author ob- 
ſerves there are, the native ſpirit of vege- 
tables, ſermented ſpirits, oils, falts, earths, 
animals, and their eggs, foffils in the Air, 
7s. falts, ſulphurs, and metals, vis, the 
Wmaller particles thereof. With regard to 
the good and bad qualities of the Air, we 
Fer to the fame Author. 5 


Without 
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Without the aſſiſtance of Air, no api- 
mal can live, not even man himſelf; and 
a change of Air, and that continually is 
abſolutely neceflary *®, as likewiſe to the 
production of inſects, &c. as the eggs of 
the ſmalleſt kind, if deprived of the Air, 
will not produce young ones; the ſame of 
the ſeeds. of plants. In ſhort, Air is ne- 
cellary to vegetation, as well as to animal 
life, and not any thing will grow ar thrive 
without. 

We ſhall conclude this ſubje& in BoꝝR- 
HAAvE's own words. 

I have often been led to conſider, whe- 
ther Gop did not originally create Fire and 
pure elaſtic Air, without gravity, and with- 
out any direction to a certain point, but 
equally diſtributed through the whole Uni- 
verſe, and all its Syſtems; ſo as that Fire 
ſhould always act upon Air, to keep it 
moving, even in the utmoſt degree of cold: 
for, if at the top of the Atmoſphere, the 
degree of heat be leſs, the Air will there be 
leſs compreſſed in the ſame proportion, 
as having leſs weight upon it, and con- 
ſequently be always ſo rare, as to be kept 
in a tremulous motion by leſs Fire. But 


here it may be aſked, if the Air, with re- 


* Mr. LoveTT has obſerved that, deprive Air of elaſtic 
Fire, and it is unfit for the purpoſes of life. 
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| * to its elaſticity, be without gravity, 
Why is it not rarer, near the Earth's ſurface? 
I anſwer, that the compoſing particles of the 
Air cannot eafily extricate themſelves, as 
being here ſo intangled and mixed together, 
and therefore muſt here below be com- 
reſſed by others above. Yide BoeRnaave, 
V. I. p. 420, with ſome curious experiments + 
on the Air, that the length of this work 
will not permit us to take farther notice of. 
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SIXIH EVENING#®. 


New , thoughts, - which confirm thoſe of the 


preceding Diſcourſes, lately diſcovered, 
. which have been made in the Heavens. 


Long time had elapſed, ſince the 
Marchioneſs of G#*#**#* and I 
had ſpoke of other Worlds, and we began 
even to forget that we had ever ſpoke of 
them, when I was one day going to viſit 
her, and entered juſt as two men of wit, 
and who were ſuthciently known in the 
World, were coming out. Lou ſee, ſaid 
ſhe to me, as ſoon as ſhe ſaw me, What a 
viſit I have juſt received! I muſt acknow- 
ledge to you, that they have left me in ſome 
doubt, that you have impoſed on my Judg- 
ment. 
That would have been very glorious, an- 
ſwered I, to have had ſo much power over 


* FonTENELLE here ſays, After I had given theſe Dif 
courſes to the Public, I thought I ought not to conceal any thing 
from them on this ſubjet. I have publiſhed a new Diſcourſe, 
which happened a long time after the others, but which is ex- 
atly of the ſame hind : it bears the name of Evening, becauſe 
' that the others are ſo called, and it is much better to put them 
all under the ſame Title. 


2 2 you, 
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you, I believe I could not have attempted 
any thing more difficult. I fear, however, 
that you have done it, anſwered ſhe. I 
know not how the Converſation came to 
turn upon the Plurality of Worlds, with 
thoſe: two Gentlemen 2 are juſt gone; 
perhaps they brought it on the carpet with 
à malicious deſign. I was not backward in 
ſaying to them immediately, that all the 
Planets are inhabited. One of them ſaid 
to me, he was ſtrongly perſuaded that I did 
not believe it: I, with the greateſt inge- 
nuouſneſs, maintained, that I did believe 
it: he faid he had always taken this for a 
feint, from a perſon who deſigned to divert 
herſelf; and, I have fince thought, that 
what rendered him ſo obſtinate in not be- 
lieving me upon my own ſentiments, is 
this: That he eſteems me too much to 
imagine I was capable of entertaining an 
opinion ſo extravagant. As to the other, 
who has not ſo great a regard for me, he 
believed me on my word. Why have you 
infatuated me with ſuch a thine, that the 
* who. eſteem me moſt, will not be- 

ve that which F fo ſerioufly maintain? 
But, Madam, anſwered I to her, why 
would you ſo ſeriouſly: ſupport it, with 
people that, I am certain, would not 
ever enter into a method of reaſoning, 
which is in the leaſt ſerious? Is it to ſuch 
n we muſt 2 the inhabitants of the 

| | Planets? 
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Planets Let us content ourſelves with be- 
ing of a little choice company that believe 
it, and let us not divulge our myſteries to 
the vulgar. 

How ! cried ſhe, do you call thoſe two 
Gentlemen, who are juſt gone, part of the 
vulgar ? They have wit enough, replied I, 
but they never reaſon. The Reaſoners, 
who are bold people, call them vulgar 
without heſitation. On the other hand, 
theſe. people revenge themſelves on the Rea- 
ſoners, by ridiculing them ; and it is, in 
my opinion, an order chat is very well 
eſtabliſhed for each kind to ſcorn that 
which they are deficient in. We muſt, if 
it 18 poffible, accommodate ourſelves to each 
other; it would have been better to have 
rallied with pleaſantry on the inhabitants of 
the Planets with theſe two Gentlemen, who 
have juſt viſited you; becauſe that is what 
they underſtand better than reaſoning, 
which they never make uſe of. You would 
then have come off with their eſteem, and 
the Planets would not have loſt one of their 
inhabitants. Sacrifice the truth ! ſaid the 
Marchioneſs. Have you any conſcience ? 
I acknowledge to you, anſwered I, that TI 
have not a great zeal for theſe truths, and 
I would ſacrifice them to the leaſt conve- 
niencies of ſocie 

1 ſee, for emmple, the reaſon which 
provennts; and always will prevent, the opi- 

1 nion 
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nion of the Planets being inhabited,” from 
being ſo very probable as it really is; the 
Planets always preſent themſelves to our 
eyes as luminous Bodies, and not as great 
countries, or large meadows; we could 
eaſily believe, that meadows and plains are 
inhabited, but that luminous Bodies ſhould, 
there is not ſufficient” ſenſible evidence 
of it. Reaſon will inform us, that there 
are in the Planets great plains and large 
meadows ; but reaſon comes too late, the 
firſt glance of the eye hath had its effect 
upon us before her, we will hear no more; 
the Planets are only luminous Bodies ; then 
how is it poſſible there ſhould be any inhabi- 
tants in them? Our imaginations would 
immediately repreſent to us their figures ; 
this ſhe cannot do; it is the ſhorteſt way 
therefore not to believe there are any. 
Would you, for eſtabliſhing the inha- 
bitants of the Planets, whoſe intereſts do 
not afte& me much, have me go and at- 
tack ſuch formidable Powers as thoſe which 
are called ſenſe and imagination? It would 
require great courage to undertake ſuch an 
enterprize ; we cannot ſo eaſily perſuade 
men to ſubſtitute reaſon in the place of their 
eyes, or, in other words, to make uſe of 
the former inſtead of the latter. I ſome- 
times meet with people who are reaſonable 
enough to believe, after a thouſand proots, 
that the Planets are fo many Earths ; _ 
: they 
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they will not believe it in the ſame man- 
ner as they would have believed it, if they 
had not ſeen them under a different appear- 
ance ; they always remember the firſt idea 
they have formed, and they cannot eaſily 
free themſelves from it. Theſe are people, 
who, in believing our opinion, think they 
do us a favour, and they favour it, becauſe 
of a certain pleaſure its ſingularity gives 
them *. 

And is not this enough, interrupted ſhe, 
for an opinion which hath only probability 
to ſupport it? You will be greatly aſtoniſh- 
ed, ſaid I, if I inform you, that the term 
probability is too modeſt. Is it ſimple pro- 
bability, that ſuch a perſon as ALEXANDER 
hath exiſted ? You will hold it for certain, 
and upon what is this certainty founded? 
Upon this, that you have all the proofs you 
can with upon ſuch a matter, and that the 
leaſt reaſon for you to doubt does not offer, 
to ſuſpend or alter your opinion; for, as to 
the reſt, you have not ever ſeen ALEX- 
ANDER, and you have not a mathematical 
demonſtration, that he hath ever exiſted; 
but what will you ſay, if the inhabitants of 


A perſon cannot be ſaid to believe a thing without be- 
ing convinced of its truth, and truth will of itſelf always 
pleaſe an ingenuous mind; it is from that the principal 
part of our pleaſure ariſes, nor ought we to condemn any 
oue for not giving up their own opinions, until they are en- 
ticely convinced of dle falfiry of them. 


Y4 the 
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the Planets are nearly in the ſame ſituation? 
We know not how to thew you them, and 
you cannot demand a demonſtration, as if it 
was a mathematical queſtion; but you have 
all the proofs that you can poſſibly wiſh in 
ſuch a caſe, you have the intire reſemblance 
of the Planets to the Earth which is inha- 
bited ; the impoſſibility of imagining any 


. other uſe for them than what I have aſ- 


figned; the fruitfulneſs and magnificence of 
Nature ; then a certain care which ſhe ap- 
pears to have had for the inhabitants, as to 
have given ſeveral Moons to the Planets 
Which are remote from the Sun, and more 
Moons to the moſt remote than to the 
others; and what is of greater impor- 
tance is, that every thing ſpeaks in favour 
of ſuch an opinion, and not any thing can 
be alledged againſt it, and you cannot even 
imagine a doubt, unleſs you will take the 
eyes and the judgment of the vulgar. In 
fact, ſuppoſe theſe inhabitants of the Pla- 
nets were certainly known to us, they 
could not declare themſelves by more ſen- 
fible marks: after this, I ſhall leave it to 
yourſelf to ſee if you can treat it as a thing 
which hath only a bare degree of probabi- 
lity. © But you would not perſuade me, re- 
plied ſhe, that this appears to me as certain 
as it appears to me that ALEXANDER bath 
exiſted? No, no, not wholly, replied 
I; for, though we have, with regard — 
| tas 
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the inhabitants of the Planets, - as many 
_ proofs as we can well have, conſidering our 

own fituation, the number of theſe proofs 
is not however very great. 

I am going to renounce the inhabitants of 
the Planets, interrupted ſhe, for I no longer 
know what opinion to entertain concerning 
them ; they are not entirely certain, and 
yet are more than barely probable; this em- 
barraſſes me too much. Ah! Madam, re- 
plied I, be not diſcouraged. The moſt 
common and moſt ordinary clocks ſhew the 
hours; but it is only thoſe that are made 
with more art and labour that ſhew the 
minutes. In the ſame manner, ordinary 
minds, or common capacities, can eafily 
diſcover the difference between ſimple pro- 
bability and abſolute certainty; but it is 
only ſuperior minds that can diſcover the 
various degrees of certainty and proba- 
bility: and who can mark, as I may 
ſay, the minutes by their underſtandings. 
Place the inhabitants of the Planets a little 
below ALEXANDER, but above a great 
many points of hiſtory, which are not ſo 
well proved; I believe they will be there 
very well ſituated. * | 

love order, ſaid the, and you give me 
pleaſure in thus arranging my ideas; but, 
why have you not taken this care before? 
Becauſe, Whether you believe the inhabi- 
tants of the Planets a little more or @ little 
leſs 


330 CONVERSATIONS ON THE 
leſs than they deſerve, anſwered I, there is 


not any great harm in it. I am ſure you 
do not believe the motion of the Earth fo 
much as you ought to believe it, and yet 
are you not very well pleaſed ? 
Ohl! for that, replied ſhe, I have per- 
formed my duty, you have not any caule to 
reproach me on that ſubject, I firmly be- 
heve that the Earth turns. I have not, 
however, given you the beſt reaſons to 
prove it, replied I. Ah! cried ſhe, this is 
deceiving me, to make me believe things 
with weak proofs. Do not you judge me 
worthy of believing upon good proofs. I 
would only prove things to you, anſwered 
I, with agreeable reaſons, and ſuch as 1 
could accommodate to your uſe; ought I 
to have employed ſuch ſolid and ſtrong 
reaſoning, as if I had been going to at- 
tack a Doctor? Yes, ſaid ſhe, take me 
immediately for a Doctor, and let me ſee 
theſe new proofs of the Earth's motion. 
Freely, replied I; ſee them : they pleaſe 
me. greatly, becauſe I think they are of 
my own diſcovery; however, they are ſo 
juſt and ſo natural, that I dare not aflure 
myſelf that I am the inventor. It is cer- 
tain, that if a learned perſon was deſirous 
of giving an anſwer to it; he would be 
obliged to ſay much on the occaſion, which 
is the only method by. ch a learned 
perſon can be confounded, 10 
| t 
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It muſt be allowed, either that all the 
celeſtial Bodies turn in twenty-four hours 
round the Earth, or, that the Earth turn- 
ing round itſelf in twenty-four hours, 
makes us attribute its motion to all the ce- 
leſtial Bodies. But, that they have really 
this revolution of twenty-four hours round 
the Earth, is a thing that hath not any the 
leaſt appearance, though the abſurdity does 
not preſently appear to our view. All the 
Planets certainly perform their great revo- 
lutions round the Sun; but theſe revolu- 
tions are unequal among themſelves, ac- 
cording to the reſpective diſtances of the 
Planets from the Sum; the more diſtant 
make their courle in a longer time, which 
1s very natural. This order 1s obſerved even 
among the little ſubaltern Planets, which 
turn round a great one. The four Moons of 
Jupiter, the five of Saturn, make their circles 
in more or leſs time round their perſpective 
primary Planet, according as they are more or 
leſs diſtant from them. Frther, it is certaian, 
that the Planets have motions upon their 
own proper centres; theſe motions are alſo 
unequal; we do not well know how to ac- 
count for this inequality; whether it is 
owing to the different magnitudes of the 
Planets, or to their different ſolidity, or to 
the different rapidity of their particular 
Vortexes in' which they are confined, and 
the liquid matter that carries them ; but, 

| in 
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in fact the inequality is certain, and in ge- 
neral ſuch is the order of Nature, that all 
that which is common to ſeveral things, is 
found at the ſame time to be varied by par- 
ticular differences. | 
J underſtand you, intemuptad the Mar- 
chioneſs, and I believe your reaſons are 
juſt. Yes, I am of your opinion; if the 
Planets turn round the Earth, they turn in 
unequal times, according to their diſtances, 
as they do round the Sun; is not this the 
meaning of what you would fay ? Juſt the 
_ ſame, Madam, replied I; their unequal 
diſtances with regard to the Earth, their 
different ſolidities, and the different rapi- 
dity of their particular Vortexes in which 
they are included, ought to produce diffe- 
rences in this pretended motion round the 
Barth, as well as in all the other motions ; 
and as to the FixedStars,which areat fo pro- 
digious a diſtance from us, and elevated ſo far 
aboye all that which may take a general mo- 
tion round us, or at leaſt ſituated in a place 
where this motion ought to be very weak, is 
there much appearance that they ſhould 
turn round us in twenty-four —4 as the 
Moon which is ſo near us? The Comets 
which are ſtrangers in our Vortexes, who 
take routs ſo different from one another, 
whoſe rapidity is alſo very different, ought 
they not to be diſpenſed with from all turn- 
ings round us in this ſame time of twenty- 


four 
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four hours? But no matter, Planets, Fix- 
ed Stars, Comets, all turn round the Earth 


in twenty-four hours. Yet, if there were 
in theſe motions only ſome minutes diffe- 
rences, we might content ourſelves ; but 
they ſhould be all of the moſt exact equa- 
lity, or rather the only exact equality which 
is in the World ; not a minute more or leſs. 
In truth, this ought to be ſtrongly ſuſpected. 

Oh! ſaid the Marchioneſs, is it poſſible 
that this great equality can only exiſt in our 
imaginations, I think I am very certain it 1s 
not elſewhere to be found. I am very well 
ſatisfied, that a thing which is not accord- 
ing to Nature's genius, ſhould fall entirely 
on us, and that ſhe be diſcharged, although 
at our expence. As to me, replied I, I 
am ſuch an enemy to a perfect equality, 
that I even do not find it very proper for all 
the tours which the Earth makes every day 
upon her Axis; to be preciſely twenty-four 
hours long, and always equal the one to the 
other ; I have inclination enough to believe 
that there are differences. Differences! 


cried ſhe, and do not our pendulums mark.. 
an entire equality? Oh! anſwered I, I ob- 


je& to the pendulums ; they may not them- 
ſelves be entirely juſt, and ſometimes when 
they ſhew that one tour of twenty-four 
hours ſhalt be longer or ſhorter than ano- 
ther, we fhonld do better to believe them 


irregular, than' to ſuppoſe that the Earth 


hath 
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hath any irregularity in its revolutions. See 
what a pleaſing reſpect we have for her, I 
make ſcarce more of the Earth than of a 
pendulum, nearly the ſame things will ren- 
der the one irregular as renders the other ſo; 
I only believe there is more time required 
for a ſenſible irregularity 1 in the Earth than 
in a pendulum, it is all the advantage we 
can give it. May ſhe not by little and 
little approach the Sun? And then finding 
herſelf in a place, whoſe matter ſhall be 
more agitated, and motion more rapid, ſhe 
will in leſs time make her double revolution 
both round the Sun and round herſelf. The 
years ſhall be ſhorter, and the days alſo, 
but we may not perceive it, 3 we al- 
ways divide the year into three hundred and 
ſixty-five days, and the days into twenty- 
four hours. So that without living more 
than we live at preſent, we ſhall live more 
years; and on the contrary, when the Earth 
removes herſelf farther from the Sun, they 
ſhall live leſs years than we, and yet not 
live leſs time. There is great appearance, 
faid ſhe, that when this ſhall happen, a long 
ſucceſſion of ages will produce very little 


„The Author may appear rather too free here. We muſt al. 
low the works of the De1TY to be perfect in their kind: thei; 
perfection is ſuch, according to my meaning, as will beſt an- 
ſwer the purpoſes for which the DziTY created them, pur- 
poſes to us in many reſpects unknown, and the Author's ſenti- 
ments are the ſame with mine, as appears in the courle of his 


work. > 
dif- 
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difference. I agree, anſwered I, the con- 
duct of Nature is particularly gentle, her 
method is to lead to thoſe changes by ready 
and eaſy ways, but by imperceptible ſteps. 
We are ſcarce capable of perceiving that of 
the ſeaſons; for the others, which are per- 
formed remarkably flow, they in general 
eſcape us. In the mean time, all is in a 
perpetual motion, and conſequently the 
whole undergoes ſome change ; and even a 
certain lady that hath been diſcovered with 
teleſcopes about forty years ago in the Moon, 
is now grown in appearance much older; 
ſhe had a pretty good face; her checks are 
now fallen in, her noſe grown longer, her 
forehead and her chin project, inſomuch, 
that all her charms are vaniſhed, and we 
are in fear even for her days. 

What do you tell me? interrupted the 
Marchioneſs. It is only a piece of pleaſan- 
try, replied I. There hath been perceived 
in the Moon a particular figure, which hath 
the appearance of a female head, which 
projects from amongſt the rocks, and there 
hath ſome change happened in this place. 
There are ſome pieces of the mountains 
fallen off, which hath left to view three 
points, which can now only ſerve to com- 
poſe the forehead, noſe and chin of an 
old woman. Does it not ſeem, ſaid ſhe, 
that its cauſed by ſome maliciors deſtiny, 
who had a ſpite againſt beauty ? To make 
choice 
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choice of this female-head for an attack, 
above any thing-elſe which was in the 
Moon. Perhaps in recompence, repli- 
ed 1; the changes which have happened 
upon our Earth, may embellith ſome face, 
that the people in the Moon may there ſee ; 
I mean ſome face according to the manner 
of the Moan, for each fixes on objects the 
ideas he hath. Our Aſtronomers FA on the 
Moon the faces of ladies, they may be wo- 
men who make obſervations there, and they 
may ſee fine faces of men. As for me, Ma- 
dam, I do not know if I ſhould not ſee you 
there. I acknowledge, ſaid ſhe, that I 
eould not well avoid being obliged: to any 
one that ſhould find me there; but to re- 
turn to that which you were this moment 
ſpeaking of ; hath there happened any con- 
fiderable changes on the Earth? 
There is a great appearance, anſwered I, 
chat ſuch changes have happened. Several 
very hi gh Mountains, which. are far diſtant 
from the Sea, have great beds of thells, 
which ſeems abſolutely to. ſhew, that the 
water hath formerly covered them. Some- 
times, farther yet from the Sea, they find 
Rones in which are petrified fiſhes. Who 
cean have put them there, if the Sea hath 
not been there? Fables ſay, that HzR- 
EVLES { ted with his . hands, two 


mountains called Calpe and Abila, which 
being ſituated between Africa and Spain, 
| ob- 
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obſtructed the Ocean, and that immediately 
the Sea entered with violence into the lands, 
and made that great gulph now called the 
Mediterranean Sed. Fables ate not always 
entirely falſe, they are hiſtories of remote 
times, but which have been disfigured, ei- 
ther by the ignorance of the people, or by 
the love they bear for the marvellous; very 
antient diſeates of men. That HERCULES 
has ſeparated two mountains with his two 
hands, is not credible ;- but in the time of 
ſome HERCULEs, for there have been fifty, 
the Ocean may have divided two mountains 
weaker than the reſt, perhaps with the aſ- 
fiſtance of ſome earthquake, and by that 
means, may have thrown itſelf between Eu- 
rope and Africa, this I could believe with" 
out difficulty. This was then 4 fine ſpot; 
which the inhabitants of the Moon faw on a 
ſudden appear on our Earth; for you know, 
Madam, that the Seas are Spots. The 
common opinion at leaſt is, . Sicily hath 
been ſepatated from Trac, and Cipras from 
Syria; there are ſometimes new iflands 
formed in the Sea; earthquakes have ſwal- 
lowed tp mountains, have given birth to 
others, and changed the courſe of rivers : 
the philofophers give us reaſon to fear, for 
the realm of Naples and alfo Sly, which 
are lands ſupported upon great ſubterranean 
vaults full offulphur,that will in time be melt- 
ed: and that when theſe vaults, not being any 
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longer: able to reſiſt the force of the fires in- 

loſed within them, and which it at preſent 
exhales by certain cavities in the Earth that 
are open, and give vent to it, ſuch as Ve- 
fuvrus and Etna, will open and abſorb theſe 
realms. Here is eg to diverſify the 
proſpect that we give to the inhabitants of 
the Moon. . 

I ſhould love much better, ſaid the Mar- 
chioneſs, to diſguſt them, by always giving 
them the fame proſpect, rather than to di- 
vert them by loſt provinces. _ 

This is not apy thing, replied L in com- 
pariſon to that which paſſes in Jupiter. 


There appears on his ter ſomething like 


bands or belts, with which he appears to be 
ſurrounded, and they diſtinguiſl the one 


from the ther, either by certain intervals 
which are between them, or by different 


degrees of light and obſcurity. Theſe are 
lands and ſeas, or great parts of the ſurface 


of Jupiter, different among themſelves. 
Sometimes their bands decreaſe, and ſome- 


times grow larger; ſometimes they ſeem to 


break, at others to unite ; they form them- 


ſelves a-new. in divers places, and often are 
effaced: and all theſe changes which are 
only to be diſcovered by our beſt tele- 
ſcopes, are in themſelves much more con- 
ſiderable, than if our Ocean overflowed all 
the firm land, and left in its place new con- 
tinents. Unleſs the inhabitants * Jupiter 


arc 
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are a 789 and that they live equally 


upon the Earth and in the water, I know 
not well how this can be. We ſee alſo on 
the ſurface of Mars great changes; and even 
from one month to another. In as little time 
| ſeas cover great continents, or retire. by a 
flux and reflux infinitely more violent than 
ours *, or at leaſt it is ſomething equiva- 
lent to this. Our Planet is very tranquil, 
compared to theſe, and we have great rea- 
ſon to be thankful for it, and yet more ſo, 
if it is true that they have had in Jupiter 
great countries ſet on fire. Set on fire! 
cried the Marchioneſs, Certainly this would 
be there conſiderable news. Very conſi- 
derable, anſwered I. We have ſeen in Ju- 
piter for near theſe twenty years, a long train 
of light, far more ſhining than any other 
part of the Planet. We have had deluges 
here- but rarely; perhaps in Jupiter they 
have ſometimes, though ſeldom, had great 
conflagrations, excluſive of deluges, which 
are common there . But, however this 
is, the light in Jupiter I have juſt now men- 
tioned, is no way comparable to another, 
which, according to its appearance, is as 
antient as the World; and which hath ne- 
never till of late been ſeen. How can a light 
be formed ſo as to be concealed? ſaid ſhe. 


This can only be the effects of imagination, for its im- 


poſſible to determine any thing certain concerning it; at leaſt 
by the diſcoveries yet made. 


2 2 It 
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It muſt for this purpoſe have a very fingular 
addreſs. 22 
This, replied I, only appears during the 
time of the twilights, inſomuch that the 
twilights are often enough, of ſufficient 
frength, to exceed them ; and when they do 
not prevent their appearance, it often hap- 
pens, that either the vapours of the Hori- 
zon deprives us of them, or they are fo 
little, that we muſt be very exact, or other- 
wiſe we ſhall take them for the twilights 
themſelves. But after thirty years obſerva- 
tion they are certainly diſcovered, and they 
for ſometime were the chief delight of the 
Aſtronomers, whoſe curiofity had occaſion 
to be awakened by ſome novelty ; they have 
had x fine diſcovery of new tern Pla- 
nets, they could ſcarce have any thing 
which would toueh them fo much; the two 
laſt Moons of Saturn, for example, had 
not fuck” raviſhing charms, as the Satel- 
lites or Moons of Jupiter; but they were 
accuſtomed to all theſe things. We ſee a 
month before and after the Equinox of 
March; when the Sun is ſet, and the twi- 
light ended, a certain white light which re- 
ſembles the tail of a Comet. It is alſo ſeen 
before the riſing of the Sun, and before the 
twilight towards the Equinox of September, 
and towards the Solſtice of inter it is ſeen 
both in the evening and the morning; ex- | 
* as 1 "oe before ſaid, it cannot diſ- 
| enage 
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engage itſelf from the twilights which have 


often too much force, and. are of too long 
duration for it to appear; for we ſuppoſe 
that it always ſubſiſts, and there are appear- 
ances to confirm this opinion. We begin to 
conjecture, that it is produced by ſome great 
maſs of matter, which hath ſome thickneſs 
that ſurrounds the Sun juſt to a certain diſ- 
tance from it; the greater part of its rays 
pierce this matter which ſurround it, and 
comes to us in right lines, but there are ſome 
which in paſſing from the Sum ſtrike againſt 
the internal ſurface of this matter, and are 
by it reflected towards us, and arrive at our 
Globe in the morning before the direct rays 
can reach us, and in the evening, after we 
are out of the reach of the Sum's direct rays. 


As theſe reflected rays come from a higher 


part than the direct rays, we ought for that 
reaſon to have them ſooner and loſe them 
later. | OT 
Upon this {ooting, I ought to retract that 
which I have before ſaid, that the Maon 
ought not to have any twilights for want of 
being ſurrounded with a thick Air like the 
Earth. She hath not loſt any thing, her 
twilights will ariſe from this thick Air that 
ſurrounds the Sun, and which will reflect 
rays to divers places, where thoſe which 
come directly from the Sun cannot reach. 


But will there not alfo, ſaid the Marchio- 


neſs, be twilights aſſured for all the Pla- 
p55 nets, 
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nets, Who have not any occaſion to be en- 
veloped each in a groſs air, becauſe that 
which ſurrounds the Sun alone, may cauſe 
that effe& throughout the whole ſyſtem of 
Planets in his Vortex? Jam ready enough 
to believe that Nature, according to the in- 
clination I know ſhe hath for Economy, will 
make uſe of this means only. Nevertheleſs, 
replied 1, notwithſtanding this ceconomy, 
ſhe hath given, with regard to our Earth, 
two cauſes of twilight, one of which, 022. 
the thick Air of the Sun would be uſeleſs, 
and could only be an object of curioſity for 
the inhabitants of the obſervatory ; but we 
may fay, there may be only the Earth,which 


ſends from herſelf yapours and exhalations 


that are groſs enough for the production of 
twilights, and Nature had reaſon to provide 
by a general cauſe, for the want of all the 
other Planets, whoſe ſubſtance may be more 
pure, and their evaporations more ſubtle 
than ours. We are, perhaps, the only peo- 
ple amongſt all the inhabitants of the Worlds 
which are in our Vortex, who breath ſo 
groſs and thick an Air. With what ſcorn 
then would the inhabitants of the other Pla- 
nets regard us, if they knew this 

They would do wrong, ſaid the Marchio- 
neſs. We are not to be ſcorned for being 
enveloped in a thick Air, becauſe the $7 
himſelf is thus enveloped. Telb me, I pray 
"ws is not this Air ed by certain va- 


POurs, 8 
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pours, which you have before told me pro- 
ceed from the Sun, and only ſerve to break 
the firſt force of his rays, which might other- 
wiſe be exceſſive? I conceive that the Sun 
may be naturally veiled, for being propor- 
portioned in a better manner to our uſe. See, 
Madam, anſwered I, a little beginning 
of the ſyſtem you have ſo happily made. 
We may add, that theſe vapours produce a 
kind of rain, which may fall into the Sun 
for refreſhing it, in the ſame manner as 
they ſometimes throw water into a forge 
when the fire is too great. There is not 
any thing which we ought not to preſume 
from Nature's addreſs; but ſhe hath another 
ſort of addreſs, which is very particular for 
concealing herſelf from us, and we ought 
not eaſily to aſſure ourſelves that we have 
gueſſed her manner of acting, or her de- 
ſigns. In making new diſcoveries, we muſt 


not be too importunate in our reaſonings, 


although we have a great deſire to do it, 
and the true Philoſophers are like Ele- 
phants, who in marching never ſet one foot 
on the Earth till the other is well fixed. 
The compariſon appears to me more juſt, 
interrupted ſhe, than the merit of theſe two 
kinds, Elephants and Philoſophers, no ways 
conſiſting in external agreement. I conſent 
that we imitate the judgment of one and the 
other; give me ſome informations concern- 


£ 4 ing 
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ing the later diſcoveries, and I will promiſe 
vou not to make precipitate ſyſtems. 

I have juſt told you, anſwered I, all the 
news that I know of from the Heavens, 
and I believe there is not any newer. I am 
very ſorry they are not ſo ſurpriſing and ſo 


marvellous as ſome obſervations I read the 


other day, in an Abridgement of the Annals 55 


of China, wrote in Latin. They there ſee 
thouſands of Stars at a time, which fall 
from the Heavens into the Sea with a great 
noiſe, or which diſſolve, and fall in rains; 
theſe have, according to that Author, been 
ſeen more than once in China. I have 
found this obſervatian is at two periods of 
time far diſtant from each other, that they 
go cracking towards the Eaſt, as a gun, al- 
ways with a great noiſe. It muſt certainly 
be 10,” but this phænomena reſerved for 
 Chme, and theſe countries never partake of 
them. It is not long fince all our Philoſo- 

phers believed, that they might on experi- 
ence athrm the Heavens and all the celeſtial 
bodies were incorruptible, and incapable of 
changing, and during this time other men, 
at the other end of the Earth, faw Stars 
diſſolving by thouſands; this was very diffe- 
rent. But, ſaid ſhe, have I not always 
heard that the Chineſe were great Aſtrono- 
mers? It is true, replied I, but the Chineſe 
have been gainers in being ſeparated from 
us 13 a long {pace of the Earth, as the 
Gr ele, 
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Greeks and the Romans were by being ſepa- 
rated from us by a long courſe of ages: 
every thing removed at a great diſtance 
hath a right to impoſe on us. Indeed I al- 
ways believe more and more, that there is 
a certain genius which hath not yet depart- 
ed out of Europe, or at leaſt which hath not 
ever removed far from it. Perhaps it is 
not permitted to ſpread itſelf in a great ex- 
tent of the Earth at one time, and that 
ſome fatalites preſcribes to it ſtrait confines. 
Let us enjoy it -whilſt we poſſeſs it; that 
which is beſt is, it does not wholly con- 
fine itſelf to the ſciences and to dry ſpecula- 
tions, it extends itſelf with as much ſucceſs 
into the agreeable, upon which I doubt 
whether any other people equal us. Theſe 
are the ſubje&s which ought to employ 
you, Madam, and which ought to com- 


pole all your Philoſophy. 
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„N ot before obſerved. 


Of Mercury. 
U YGENS, p. 106, obſerves, That 


Mercury is three times nearer the 
Sun than we are. Whence it follows, that 
they ſee him three times bigger, and feel 
him nine times hotter than we do. Such a 
degree of heat would be intolerable to us, 
and ſet on fire all our dried herbs, our hay 
and ſtraw that we uſe. And yet I warrant 
the animals there are made of ſuch a tem- 
per, as to be but moderately warm, and 
the Plants ſuch as to'be able to _ the 
| cat, 
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heat. The inhabitants of Mercury, its likely 
have the ſame opinion of us that we have 
of Saturn, that we muſt be intolerably cold, 
and have little or no light, we are ſo far 
from the Sun. The Aſtronomers of the 
Mercurians, and the appearance of the Pla- 
nets to them, oppoſite at certain times to 
the Sun, may be eaſily conceived by the 
ſcheme of the Copernican Syſtem. At the 
times of theſe oppoſitions, Venus and the 
Earth muſt needs appear very bright and 
large to them. For if Venus ſhines ſo glo- 
riouſly to us when ſhe is new and horned, 
ſhe muſt neceſſarily in oppoſition to the 
Sun, when ſhe is full, appear at leaſt fix or 
ſeven times larger, and a great deal nearer 
to the inhabitants of Mercury, and afford 
them light ſo ſtrong and bright, that they 
have no reaſon to complain of their want of 
a Moon. What the length of their days are, 
or whether they have different ſeaſons in the 
year, 15 not yet diſcovered, becauſe we have 
not yet been able to obſerve whether his 
Axis hath any inclination to His orbit, or 
what time he ſpends in his diurnal revolu- 
tion upon himſelf, And yet ſeeing Mars, 
the Earth, Jupiter and Saturn have cer- 
tainly ſuch ſucgeſſions, there is no reaſon to 
doubt but that he has his days and nights as 
well as they, But bis year is ſcarce the 
fourth part ſo long as ours. BY 
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be e of Venus bans —_— the 
ſame face of things as thoſe in Mercury, 
only they never ſee him in oppoſition to the 
Sun, which is occaſioned by his never re- 
moving above 38 degrees, or thereabouts, 
from it. The Sun appears to them by half 
larger in his diameter, and above twice as 
large in his circumference, than to us: and 
by conſequence affords them but twice 
as much light and heat, ſo that they are 


nearer our temperature than Mercury. T Their ED 


year is completed in ſeven and a half of our 
months. In the night our Earth, when it 
is on the other {ide of the Sun from Venus, 
muſt needs ſcem much larger and lighter 
to Venus than ſhe doth ever to us; and 
then they may eaſily ſee, if they have not very 
weak eyes, our conſtant attendant the Meer. 
I have — wondered that when I have 
viewed Venus at her neareſt diſtance to the 
Earth, when ſhe reſembled an half Moon, 
juſt beginning to have ſomething like horns, 
through a teleſcope of 45 or 60 feet long, 
ſhe always appeared to me all over equally 
lucid, that I cannot ſay I obſerved ſo much as 
one ſpot in her, though in Jupiter and 
Mars, which ſeem much leſs to us, they 


are very plainly perceived. For if Venus had 


any ſuch ROY as ſea and land, the former 
mult 


EXPLANATIONS, Cc. 349 
muſt neceſſarily ſhew much more obſcure 
than the other; as any one may ſatisfy him- 
ſelf, that from a very high mountain will 
but look down upon our Earth. I thought 
that perhaps the too briſk light of Venus 
might be the occaſion of this equal appear- 
ance: but when I uſed an eye glaſs that 
was ſmoked for the purpoſe, it was ſtill 
the ſame thing. What then, muſt Ve- 
nus have no ſea? Or do the waters there re- 
flect the light more than ours do, or their 

' landleſs? Or rather (which 1s moſt proba- 
ble in opinion) is not all that light we ſee, 
reflected from an Atmoſphere furrounding 
Venus, which being thicker and more ſo- 
lid than that in Mars or Jupiter, hinders our 
ſeeing any of the Globe itſelf,” and is at the 

ſame time capable of ſending back the rays 
that it receives, from the Sun? For it is cer- 
tain, that if we looked on the Earth from 

„the outſide of the Atmoſphere, we ſhould 

1 not perceive ſuch a difterence as we do- 

from a mountain; but by reaſon of the in- 
terpoſed Atmoſphere, we ſhouldo bſerve very 
little diſparity between ſea and land. It is 
the ſame thing that hinders us from ſeeing 
the ſpots in the Moor as plain in the day as 
in the night, becauſe the vapours that ſur- 
round the Earth, being then enlightened 
by the rays of the Sun, are impediments to 


our proſpect. 
Reg Of 
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Mars has ſome parts of him darker than 
other ſome. By the conſtant returns of which 
his nights and days have been found to be of 
about the ſame lenth with ours. But the in- 
habitants have no perceivable difference be- 
tween Summer and Winter, the Axis of that 
Planet having very little or no inclination to 
his orbit, as has been diſcovered by the 
motion of his ſpots. Our Earth muſt ap- 
r to them almoſt as Venus doth to us, and 
— — help of a teleſcope will be found to 
have its wane, increaſe and full, like the 
Moon and never to remove from the Sun 
above 48 degrees: by which diſcovery they 
ſee it, as well as Mercury and Venus, ſome- 
times paſs. They as ſeldom ſee Venus as we 
do Mercury. I am apt to believe, that the 
land in Mars is of a blacker hue than that 
of Jupiter or the Moon, which is the reaſon 
of his appearing of a copper colour, and his 
reflecting a weaker light than is propor- 
tionable to his diſtance from the San. His 
body, as I obſerved: before, though farther 
from the Sun, is leſs than Venus. Nor has 
he any Moon to wait upon him, and in 
that, as well as Mercury and Venus, he muſt 
acknowledge himſelf our inferior. His light 
and heat is twice, and ſometimes thrice leſs 
| than 
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than ours, to which I ſuppoſe the conſtitu - 
tion of his inhabitants i is anſwerable. 


Of Jupiter and Saturn. 


—_— our Earth can claim pre-eminence of 
the fore-mentioned Planets, for having a 
Moon to attend upon it, (for its magnitude 
can make but a ſmall difference) how much 
ſuperior muſt Jupiter and Saturn be to all 
four of them Earth and all; for whether 


we conſider their bulk, in which they far 


exceed all the others, or the 5 of 


Moons that wait upen — it is very pro- 


bable that they are the chief, the primary 
Planets in our ſyſtem, in compariſon with 


which the other four are nothing, and 


ſcarce worth mentioning. 


Jupiter has four Moons, Saturn has five. 


The ſovial we owe to Galilæo, it is well 


known; and any one may, imagine: he was 


in no ſmall repute at the diſcovery. The 
outermoſt but one and the brighteſt of 


Saturn's, it chanced to be my lot, ſays 
Huycexns, with a teleſcope not above 12 


feet long, to have the firſt fight of in the 


year 165 5. The reſt we may thank the in- 


duſtrious Cass INI. for, who uſed the glaſ- 
ſes of Jos. CAM AN us's works, firſt of 36, 


and afterwards of above 100 feet long. As 


to the Moons of Saturn, HUYGENS thinks 
there are one or two more {till behind, and 
not 
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3X ADDITIONS, 
not without reaſon. For between the fourth 
and fifth there is a diſtance not at all pro- 
portionable to that between all the others: 
here, for ought 1 know, fays HuyYGEtns, 
may lurk. a fixth gentleman ; or perhaps 
there may be another without the fifth that 
may yet have eſcaped us: for we can never 
ſee the fifth but in that fir of his orbit, 
which is towards the Weſt. 

The diameter of Jupiter is above twenty 
times bigger than that of the Earth ; which 
the diſtance of the Moon contains about 
thirty times. The orbit of the outermoſt 
of Jupiters guards is to that of the Moon 
round the Earth as 8 and a half is to 1. And 
each of theſe Moons, by the 'hadow they 
caſt upon Jupiter, cannot be lels than our 
Eartb. The periods of Jupiter's and Satus is 
ſatellites have been mentioned before. 
Huvoxs, after mentioning the fatel- 

lites of - thoſe two Planets, with their yari- 
ous periods, &c. ſays, Now can any one 
look upon and compare theſe ſyſtems toge- 
ther, without being amazed at the vaſt mag- 
nitude and noble attendance of theſe two 
Planets, in reſpect of this little pitiſul Earth) 
of ours? Or can they force themſelves to 
think, that the wiſe Creator has diſpoſed of 
his animals and Planets here, has. furniſhed 
and adorned this ſpot only, and has left all 
thoſe Worlds bare and deſtitute of inhabi- 
tants who might worſhip Him; or that 
all 
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all thoſe prodigious bodies were only to 
twinkle to, and be ſtudied by ſome few 
perhaps of us poor fellows. 

I do not doubt but there will be ſome 
will think we romance very much about 
the magnitude of theſe Planets, For will 
you pretend to make them who are taken 
up in admiring the largeneſs of this Globe, 
its multitude of nations, cities and empires; 
can you pretend, I fay, to make them ever 
believe that there are places in compariſon 
of which the Earth is as inconſiderable as 
my figure would make it? No, they know 
better things, they'll cry. But they may 
vouchſafe to be informed, that theſe pro- 
portions are thoſe which the beſt Aſtrono- 
mers of this age have agreed upon. For if 
the Earth be diſtant from the Sun ten or 
eleven thouſand of its own diameters : ac- 
cording to the accounts of Monſieur CA- 
SINI in France, and Mr. FLAMSTEAD in 
England, wherein they made uſe of ve 
exact obſervations of the parallexes of Mars; 
or if, according to a very probable conjec- 
ture of mine, it be diſtant twelve thouſand, 
then the magnitudes of the other orbs will 
very near aer the proportion here ſettled. 

But to return to Jupiter, the Sun appears 
to them five times leſs than to us, and con- 
ſequently they have but the five and twen- 
tieth part of the light and heat that we re- 
ceive from it; but that light is not ſo weak 
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354 ADDITIONS, 
as we imagine, as is plain by the brightneſs 
of that Planet in the night; and that when 
the Sun is ſo far eclipſed to us, as that the 
25th part of his diſk be not free from the 
ſhadow he is not to them ſenſibly darkened. 
The light of Saturn is but the hundredth 
part of ours, yet you ſee it makes him ſhine 
finely in a dark night. But in cloudy days 
what ſhall the poor inhabitants do? Why, 
x we were to be judges but miſerably, 
yet I warrant they do not at all complain. 
Perhaps they may be like owls and bats, 
and may love the twilight better than open 
day. 0 
Baut it is a little ſtrange, that when Ju- 
piter is ſo much bigger than our Planet, 
their days and nights ſhould be but five of 
our hours. Bythiswe may ſee that Nature has 
not obſerved that proportion that their bulk 
ſeems to require, ſeeing in Mars the days 
are very little different from ours. But in 
the length of their years, that is in the re- 
volution of the Planets round the Sun, there 
is an exact proportion to their diſtances from 
the Sun. For as the cubes of their diſtances, 
fo: are the ſquares of their revolutions, as 
KEerLPeR firſt found out. Which propor- 
tion the Moons of Jupiter and Saturn keep 
in their courſes round thoſe Planets. As the 
years and days in Jupiter are different from 
ours in this reſpect, fo are the days in ano- 
ther; namely, that they are all of the ſame _ 
| | length 
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length. For they there enjoy a perpe- 
tual equinox, their axis having little or no 
inclination to their orbit, as the Earth's has, 
as hath been diſcovered by teleſcopes. The 
countries that lie near their Poles, have 
little or no heat, by reaſon the rays of the 
Sun fall fo obliquely upon them; but then 
they are freed from the inconveniency that 
ours are troubled with, of tedious long half 
year nights, and have the conſtant returns 
of day and night every five hours. Indeed, 
we ſhould not be contented with ſuch ſhort 
days, and ſhould count ourſelves very ill 
dealt with if we had them not twice as long, 
tho' upon no other account, but that what 
is our own, to be ſure, muſt be beſt. 

The reſt of the Planets are ſo near the 
Sun ¶ Mars himſelf never being above 18 
degrees from it) that in Jupiter they have 
the fight only of Saturn. But we cannot 
deny but that their four Moons ſtand them 
in greater ſtead than one doth us, if it were 
only that they ſeldom know any ſuch thing 
as to be without moon-light nights. And 
they are of great advantage to them, as we 
faid before, in their navigation, if they have 
any ſuch thing. Not to mention the plea- 
fant fights of their frequent conjunctions and 
Eclipſes, things that they are ſeldom a day 
without. 

Saturn enjoys all thoſe pleaſures and ad- 
vanges in a ſtill higher degree, as well for 

A a 2 his 
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five Moons, as for the delightful” proſpect: 
that the ring about him affords his inhabi- 
tants night and day. I: 

As to Summer and Winter the Saturnians 
mult perceive a greater difference than us, 
for our axis inclines to the plane of the 
ecliptic, only 23 degrees and a half, but 
there's above 31 degrees. 

Upon this account, his Moons muſt decline 
very much from the path that the Sun ſeems. 
to move in, and his inhabitants can never 
have a Full Moon, but juſt at the Equinoxes; 
two of which fall out in 30 of our years. 
It is this poſition of the axis too, that is the 
_ cauſe of thoſe delightful appearances, and 
wonderful proſpects that its inhabitants en- 
Joy : for the better underſtanding of which 
I thall draw a figure of Saturn with his 
ring about him: in which the proportion 
between the diameter of the Globe and ring 
is as g to 4. And the empty ſpace between 
them is of the ſame breadth with the ring 
itſelf. All obſervations conſpire to prove 
that that is of no great thickneſs, although 
if we would allow it fix hundred German 
miles, I think, confidering its diameter, 
we ſhould not over do the matter. 

Suppoſe then that to be the Globe of Sa- 
turn, whoſe Poles are A, B, ig. 23. GN 
is the diameter of the ring, as you view 
it ſide-ways, repreſenting a narrow oval. 
Thoſe that live about the Poles within the 
| | | arches 
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arches CAD, EBF, each of which are 45 


degrees, (if the cold will ſuffer any body 
to live there) never have a ſight of the ring. 
From all other parts it is continually to be 
ſeen for fourteen years and nine months, 
which is juſt half their year; the other half 
it is hid from their view. 

Thoſe then that dwell between the Polar 
Circle CD, and the Equator TV, all that 
time that the Sun enlightens the part oppo- 
ſite to them, have every night the ſight of 
a piece of it HGL, much in the ſhape of a 
ſhining bow, which comes from the Hori- 
zon, but is darkened in the middle by the 
ſhadow of Saturn GH, which reaches moſt 
commonly to the outermoſt rim of it. But 
after midnight that ſhadow by little and 
little begins to move towards the right hand 
to thoſe in the Northern, but the left to 
thoſe in the Southern Hemiſphere. In the 
morning it diſappears, leaving behind it a 
likeneſs indeed of a bow, but much paler 
and weaker than our Moon is in the day- 
time. For they, as I faid before, have an 
Atmoſphere, or an Air ſurrounding them 
enlightened by the Sn. Otherwiſe night 
and day they would have their Ring, their 
Moons, and' all the Fixed Stars, equally 
conſpicuous. Another thing that muſt make 
the fight of their Ring very curious, is, that 
by ſome ſpots in it, it is diſcovered to turn 
round upon itſelf: a thing that thoſe that 
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are ſo near cannot but take notice of, when 
we that live at this diſtance can deſcry a 
great inequality, the inſide of it being 
much brighter than the outſide is. 

When the ſhadow of the globe falls up- 
on that part of the Ring GH, the ſhadow 
of the Ring at the ſame time darkens ano- 
ther part of the Globe about PF, which 
otherwiſe would have the Sun upon it. So 
that there is always a zone of the Globe 
PYFE, ſometimes of a larger extent than 
at others, which is deprived of the ſight 
both of the Sun and the Ring for a conſi- 
ſiderable time, the latter of which hides 
_ ſome part of the Stars from it too. An a- 
mazing thing it mult be, all of a ſudden, to 
have the Sun darkened, and fall into a 
dark night, without ſeeing any cauſe of ſuch 
an accident. All which while their Moons 
are their only comfort. The other half of 
the year the hemiſphere TBV enjoys the 
fame light that TAU before did, and then 
this undergoes thoſe long eclipſes that, that 
before ſuffered. At the Equinoxes, when 
the Sun is in the ſame Plane with the Ring, 
the Saturnians cannot well perceive it; no 
not even with our glaſſes, by reaſon of its 
darkneſs. This happens when Saturn, 
viewed from the Sun, is advanced one and 
twenty degrees and a half in Virgo or Piſces. 

As to the Satellites of Saturn and Jupi- 
ter, they are in moſt things like our Moon. 

As 
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As we never ſee but one ſide of the Moon, 
ſo they always turn the ſame face towards 
their primary Planets. 

HuyGcens, ſpeaking of the length of day 
and night in the Satellites, ſays it is always 
equal to the time of their revolution : for 
example, the fifth Moon moves round Sa- 
turn in 80 days, and the days and nights 
there are equal to forty of ours. Both 
their Summer and Winter / Saturn moving 
round the Sun in thirty years) are fifteen 
years long. Therefore it is impoſſible but 
that their way of living muſt be very dif- 
ferent from ours, having ſuch tedious Win- 
ters, and ſuch long watching and ſleeping 
times. | i 
The ſame Author, ſpeaking of the 
magnificence and fabrick of the Solar ſyſ- 
tem, ſuppoſes another ſcheme ſimilar to, 
and proportionable to the Syſtem, as given 
in Fig. 2, drawn upon a very large ſmooth 
plane, whoſe uttermoſt circle, repreſenting 
the Orb of Saturn, muſt be conceived 360 
feet in ſemi- diameter. In which you muſt 
place the Globe and Ring of Saturn, of that 
bigneſs as the 24th figure ſhows you. Let 
all the other Planets be ſuppoſed every one 
in his own Orbit, and in the middle of all 
the Sun, of the ſame bigneſs that that figure 
repreſents, namely, about four inches in 
diameter, and then the Orbit, or Circle in 

A a4 which 
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which the Earth moves, which the Aſtro- 
nomers call the Magnus Orbis, muſt have 
about fix and thirty feet in ſemi-diameter: 
in which the Earth muſt be conceived 
moving, not bigger than a grain of millet, 
and her companion the Moon ſcarcely per- 
ceivable, moving round her in a circle a 
little more than two inches broad, as in 
Fig. 25, where the line AB repreſents a 
ſmall portion of that circle which the 
Earth moves in: the ſmall circles there in 
C is the Earth, and the circle DE, the 
path of the Mon round it, in which the 
Body of the Moon is D. 

iow » he outermoſt of Saturn bons moves 
in an orbit, whoſe ſemi-diameter is 29 
inches; that of Jupiter in a ſomewhat 
ſmaller, whoſe ſemi-diameter is 19 and a 

Vander, 3 
And thus we have a true and a de- 
een of the Sun's Palace, where the 
Earth will be twelve thouſand of its ſemi- 
diameters diſtant from him, which, in 
German miles, makes above ſeventeen mil- 
lions. But perhaps we may have a clearer 
comprehenſion of this vaſt length, by com- 
paring it with ſome very fwift motion. 

It was a pretty fancy of HEsiop, that an 
anvil, let fall from the top of Heaven, 
reached the Earth the tenth day of its 
journey, and in ten more, arrived at the 
bottom of Hell, the end of it; ſo — 

the 
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the Earth the mid way between Heaven and 
Hell. I ſhall not make uſe of the anvil, 
but of a ſimile as good, namely, a bullet 
ſhot out of a great gun, which may travel, 
perhaps in a moment, or pulſe of an artery, 
about a hundred fathom, as is proved by 
thoſe experiments that MrRSENNUs, in a 
Treatiſe of his relates; wherein the ſound 
was found to extend itſelf eighty hundred 
parts in that time. I ſay then, that fup- 
poſing a bullet to move with this ſwiftneſs 
from the Earth to the Sun, it would ſpend 
twenty-five, years in its paſſage. To make 
a journey from Jupiter to the Sun, it would 
ſpend 25 years in its paſſage. To make a 
journey from Jupiter to the Sun, would re- 
quire 125, and from Saturn thither 250 
years. This account depends upon the 
meaſure of the Earth's diameter ; which, 
according to the accurate obſervations of 
the French, is 6,538,594 times fix Paris 
feet, one degree being 57,060 of that mea- 
ſure. This ſhows us how vaſt thoſe orbs 
mult be, and how inconſiderable this Earth, 
the theatre upon which all our mighty de- 
ſigns, all our navigations, and all our wars 
are tranſacted, is, when compared to them. 


Þ 07 the diſtance of the Fixed Stars. 
. ſpeaks of the diſtance of the 


Fixed Stars in the following manner; vis. 
” their 
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Their diſtance is ſo immenſe, that the ſpace 
between the Earth and the Sun (which 
is no leſs than twelve thoufand of the 
former's diameters) is almoſt nothing when 
compared to it, which has more proofs than 
one to confirm it: and this among the 
reſt: If you obſerve two Stars near one 
another, as for example, thoſe in the mid- 
dle of the Great Bear's Tail, differing very 
much from one another in cariiefs, not- 
withſtanding 'our changing our poſition in 
dur annual Orbit round the Sun; and that 
there would be a parallax, were the Star, 
which is brighter nearer us than the other, 
as is very probable it is, yet whatever part 
of the year you look upon them, they will 
not in the leaſt have altered their diſtance. 
Thoſe that have hitherto undertook to cal- 
culate their diſtance, have not been able 
perfectly to compaſs their deſign, by reaſon 
of the extreme niceneſs, and almoſt im- 
poſſibility of the obſervations requiſite for 
their purpoſe. The only method that I ſee 
remaining, to come at any tolerable pro- 
bability in ſo difficult a caſe, I ſhall ere 
make uſe of. 

Seeing then that the Stars, as I faid be- 
fore, are ſo many Suns, if we do but ſup- 
poſe one of them equal to ours, it will fol- 
low that its diſtance from us is as much 
l than that of the Sun, as its apparent 
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diameter is leſs than the diameter of the Sun. 
But the Stars, even thoſe of the firſt magni- 
tude, tho viewed thro'a teleſcope, are ſo very 
ſmall, that they ſeem only like ſo many 
ſhining points, without any perceivable 
breadth : ſo that ſuch obſervations can here 
do us no good. When I faw this would 
not ſucceed, I ſtudied by what way I could 
leſſen the diameter of the Sun, as to make 
it not appear larger than Sirius, or the 
Dog-Star, or any other of the chief Stars. 
To this purpoſe I cloſed one end of my 
twelve-foot tube, with a very thin plate ; 
in the middle of which I made a hole not 
exceeding the twelfth part of a line, that 
is the hundred and forty-fourth part of an 
inch. That end I turned to the Sun, 
placing my eye at the other, and I could ſee 
ſo much of the Sun, as was in diameter 
about the 182d part of the whole. But {till 
that little piece of him was brighter much 
than the Dog-Star is in the cleareſt night. 
I ſaw that this would not do, but that I 
muſt leſſen the diameter of the Sx a great 
deal more. I made then ſuch another hole 
in a plate, and againſt it I placed a little 
round glaſs that I had made uſe of in my 
microſcopes, of. much about the fame dia- 
meter with the former hole. Then looking 
again towards the Sun (taking care that no 
lght might come near my eye to hinder my 
obſervation) I found it appeared of m_ 

. the 
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the ſame clearneſs with Sirius. But, caſt- 
ing up my account, according to the rules 
of Diaptricls, I fonnd his diameter now 
was but v part of that hundred and eighty 
ſecond; part of his whole diameter, that I 
aw through the former hole. Multiplying 
and vr into one another; the pro- 
duct I found to be ++;35+ ; the Sun there- 
fore being contracted into ſuch a compals, 
or being removed ſo far from. us (for it is the 
ſame. thing) as to make his diameter but the 
27664th part of that we every day fee, will 
ſend us juſt the ſame light as the Dog -Star 
now doth. And his diſtance then from us 
will be to his preſent diſtance, undoubtedly 
as 27664 is to 1; and his diameter little 
above four thirds. Seeing then Sirius is ſup- 
poſed equal to the Sun, it follows, that his 
diameter is 43 and, that his diſtance to 
the diſtance of the Sun from us is as 27664 
to 13; and what an incredible diſtance that 
is, will appear by the ſame way of reaſon- 
ing that we uſed in meaſuring that of the 
Sun. For, if 25 years are required for a 
bullet out of a cannon, with its utmoſt 
ſWwiftneſs, to travel from the Syn to us; 
then, by multiplying the number 27664. 
into 25, we ſhall find that ſuch a bullet 
would ſpend almoſt ſeven hundred thou- 
fand years in its journey between us and 
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the neareſt of the Fixed Srars. And yet, 
when in a clear night, we look upon them, 
we cannot think them above ſome few 
miles over our heads. 

What I have here enquired into, is con- 
cerning the neareſt of them. And, what 
a prodigious number muſt there be beſides 
of thoſe which are placed in the deep in 
the vaſt ſpaces of Heaven, as to be as re- 
mote from theſe as theſe are from the Sun! 
For if, with our bare eyes, we can obſerve 
above a thouſand, and with a teleſcope can 
diſcover ten or twenty times as many; 
what bounds of number muſt we ſet to 
thoſe which are out of the reach even of 
theſe aſſiſtances, eſpecially, if we conſider 
the infinite power of God! Really, when 
I have been reflecting thus with myſelf, I 
thought all our Arithmetic was nothing, 
and we are verſed but in the veryrudiments 
of numbers, in compariſon of this great 
ſum. For this requires an immenſe trea- 
ſury, not of twenty or thirty figures only, 
in our decuple progreſſion, but of as many 
as there are grains of | ſand upon the 
ſhore. And yet who can ſay, that even 
this number exceeds that of the Fixed 
Stars? Some of the Antients, and JoR- 
DANUs BRUNUS carried it farther, in de- 
claring' the number infinite : he would have 
perſuaded us that he has proved it by many 
arguments, though in my opinion, they 

are 
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are none of them concluſive. Not that I 
think the contrary can ever be made out: 
Indeed, it ſeems to me certain, that the 
Univerſe is infinitely extended ; but what 
Gop has been pleaſed to place beyond the 
region of the Stars, is as much above our 
knowledge, as 1s our habitation. | 


Further particulars concerning Mercury. 


In Mercury we may judge, that our iron, 
gold, filver, &c. would be melted into a 
fluid, ſuppoſing the Planet formed as to an 
atmoſphere, and ſome other particulars 
fimilar to our Earth: for BotkHaAave's 
opinion, that there is not any heat in the 
Sum, and the experiment proving the ſame *, 
ſhews, as J am inclined to think, how ne- 
ceſſary an atmoſphere is for the elementar 
fire to exiſt in, excluſive of that fire which 
is to be found in bodies in general. For 
I think our atmoſphere co- operates with the 
power of the Sun, in the direction of the 
elementary fire. The matter of their ri- 
vers mult likewiſe, I ſuppoſe, be in ſome 
fort different from ours, if the parallel I 
have mentioned above holds good. 

To theſe things may be added a conclu- 
fion I have drawn, but which I only men- 


For this opinion, ſee the Experiment here mentioned, 
as taken from Bott Haave, p. 281, 


tion 
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tion as my own opinion, viz. That the 
nearer a Planet is to the Sun, the leſs ele- 
mentary. fire there may be in it, for the 
Sun to operate on, and direct. On the 


contrary, the further diſtant a Planet is 


from the Sun, the more elementary fire 
there may be in it; and allowing this we 
may then judge, that even the inhabitants 
of Saturn may have as great benefit from 
the Sun, though fo far diſtant from it, as 
we have; or at leaſt ſufficient to anſwer 
their purpoſes, and ſupply all their wants. 
As to thoſe Planets that are nearer the 
Sun than us, they may not be oppreſſed 
with heat, nor may the force of the Sun be, 


in reſpect to them more powerful than with 


us. Our Torrid Zone, or our Frigid Zones 
are not an objection to what I have men- 
tioned. The heat in the Torrid Zones is 
owing to its direct ſituation towards the Sun: 
the cold in the Frigid Zone is, in a great 
meaſure, owing to the oblique courſe the 
rays of the Sun muſt take to reach thoſe 
parts; and which obliquity muſt greatly 
weaken the power of the Sun, i. e. in other 
terms, the Sum cannot there operate with ſo 
much force as where his rays fall direct, as 
they do in the Torrid Zone. 

This is evident in our Winter, when we 
are in fact much nearer the Sun, as hath 
been before obſerved, than in Summer. 

Therefore 
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Therefore thoſe parts of the ſuperior Pla- 


nets, which are directly oppoſed to the 


Sun, may or the reaſons before given, en- 


joy a ſufficient degree of warmth. 


I ſhall make a farther obſervation on the 


nature of their fluids, to ſhew they muſt, 


according to my opinion, be different from 
ours. Our water, for example, is no more 
than melted ice: that it contains fire, 1s 
from thence evident ; and, that fire operates 
on it by ſeparating its parts, 7. e. deſtroy- 
ing its coheſion, by infinuating itſelf among 
the particles thereof: a farther reaſon is the 
waves of | the ſea, are often by night ſeen to 


emit copious ſtreams of light; and, tho' 


light and fire are different things, yet here 
the former proceeds from the latter, accord- 
ing to my opinion of the thing. Then why 
does water, contrary to its natural law of 
gravity, and its conſtant tendency to the 
Earth aicend in vapours, exhalations, &c. 
by the power of the Sun, and the force of 
ſubterraneous fires, as is imagined ? Is it not 
owing to the fire, the elementary fire 1I 
mean, which is intimately mixed amongſt 
all its particles? Does the power of the Sun 
operate on this elementary fire, and the 
particles thereof being ſheathed and in- 
cloſed in thoſe particles of water into which 
they have inſinuated themſelves by the 
power of mutual attraction, between them 


and the Sun, co- operating with the ele- 


mentary 
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mentary fire of the atmoſphere aſcend, and 
form part of our atmoſphere, until great 
quantities being raiſed in the Air, intimate- 
ly mix; and the particles of water, &c. 
by mutual attraction drawing towards each 
other, form clouds, whoſe weight increaſ- 
ing, become at length too heavy to be any 
longer ſupported in the air, and fall in rains; 
or aſcending higher in the atmoſphere, be- 
fore they are ſo cloſely united are afterwards 
congealed, and fall in the form of ſnow 
or hail, Sc. Or may not the whole be owing 
to the repelling power of the electric fire, 
or ſubtil ether ? Theſe things I only pro- 
poſe as Queries, to thoſe who have opportu- 
nities to make proper reflections and inqui- 
ries on this ſubject. . | 

May not the matter of Mercury's fluids 
be different from our's ? or may it not poſ- 
ſeſs leſs elementary fire? and, that what 
elementary fire there is, is only ſufficient for 
the Sun to operate on, and make it ſubſer- 
vient to animal life, vegetable circulation, 
foſſil, metal, or mineral growth, N 
of water, and to give motion, &c. to thoſe 
ſubjects that require it ? 

Some may, by BoERHAAVE“'s expreſſions, 
underſtand that the Sun only directs: I 
think it muſt be underſtood to act by a re- 
pelling power, cauſed by the emiſſion, or 
ſending forth of a ſubtle active fluid, which 
is the direction I apprehend BoERHAAvE 
means; and which preſſes againſt, and acts 

B b upon 
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upon the elementary fire in our atmoſphere, 
in right lines, the force, if oblique, being 
in a great meaſure loſt, or rendered ineffi- 
cacious, as the Author himſelf obſerves. 

What is mentioned in the Additions 
concerning air, will aſſiſt ingenious Rea- 
ders in the reflections they ſhall make; it is 
there ſhewn, that in the air there is a very 
ſubtle matter neceſſary to preſerve what is 
called the vital flame of life, and every cor- 

poreal flame; for, if fuel ſufficient ſhould 
be provided, yet without air, proper in 
quality, and fufficient in quantity, it is 
ſoon extinguiſhed. 
I ſhall here make a quotation from 
BoERHAAVvE, which is very curious and 
very learned, concerning heat in human 
bodies, and with this conclude every thing 
relating to heat, &c. 

The blood is allowed by all to be coldeſt 
in the veins: in its return from the external 
cold parts of the body, it becomes mixed 
with the new humours juſt taken into the 
body, and colder, than the reſt: it is alſo 
contained in looſe, weak, unactive, large 
veſſels, and thus returns to the right ven- 
tricle of the heart; whence the venous 
blood ſhould, in no part of the body, be 
colder than in the right ventricle of the 
heart: but, the exceſſive cold which would 
thus ariſe, might endanger life itſelf; for 
Which reaſon, the blood, in its return by 

| the 
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the veins to the heart, is {till kept in a 
ſomewhat more temperatedegreeof warmth, 
by the heat which the arteries ſupply, and 
communicate to the body. And yet, on 
theſe accounts, the blood muſt ſtill be cold- 
eſt in the right ventricle, if compared with 
the afterial blood: but the ſame blood, 
thus cooled, is driven by the force of the 
right ventricle of the heart, into the nar- 
row ſtrong elaſtic canals of the pulmo- 
nary artery; where being compreſſed and 
agitated with the whole effort of reſpira- 
tion, it is neceſſarily driven through one of 
the lobes of the lungs in equal quantity, as 
at the ſame time, through the whole body, 
and all its parts. Hence, therefore, the 
blood undergoes more attritton, and con- 
ſequently muſt conceive more heat in the 
lungs than in any other part; ſo that the 


heat would Here grow intolerable, and even 


mortal; were it not that the air, drawn into 
them by reſpiration, is always much colder 
than this blood. 

And MALPicui ſhews, that this blood 
in the lungs being divided through a mul- 
titude of minute arteries, which eve 
where accompany the ſmalleſt ve/fcule of 
the lungs, is thus extended into an immenſe 
ſurface, and expoſed to the air, which 
every moment recetves an acceſſion of freſh, 
and therefore cold air; on which accounts, 
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the blood again ſhould not be colder in any 
part of the body than in the lungs. 

How wonderful the contrivance, that 
where, for certain purpoſes, the blood re- 
quired to be hotteſt of all, ſhould for others 
again require to be coldeſt! The new chyle 
and blood could hardly, without endan- 
gering life, be duly driven through all the 
veſſels of the body, unleſs it were firſt at- 
tenuated, and divided by a vehement at- 
trition into its minuteſt elements; which 
again could not be done, without at the 
{ame time producing an intenſe heat ; yet, 
if ſuch heat had continued but for a ſmall 
time, without the blood's being cooled 
again from other cauſes, it muſt all pre- 
ſently have putrefied, and thus m an end 
to life by a moſt peſtilent diſeaſe * 

From conſidering this ſubject it may be 
reaſonably ſuppoſed, that the nature of the 
atmoſphere only, in the Planets near the Sun, 
being changed and rendered much colder 
than ours, or endued with particular cool- 
ing qualities; may prevent the power of 
the Sun from operating with too great force 
on the blood and animal juices of the in- 


habitants of Mercury and Venus: And not 


being impregnated with ſo much electric 
fire as is found in the other Planets more re- 
mote from the Sun, may have ſuch an ef- 
fect, as wholly to avoid the inconveniency 


* BOERHAAVE, Vol. i. p. 293, 294. 


that 


EXPLANATIONS, Ce. 373 


that muſt otherwiſe neceſſarily attend their 
proximity to the Sun. 


Whether the Meicutians would here be able to 
diſtinguiſh objects. 


As to this, it is not eaſy to be determin- 
ed; however, we may reaſonably ſuppoſe 
they would not; for notwithſtanding what 
hath been ſaid of their Atmoſphere and ele- 
mentary fire, yet I ſhould ſuppoſe their op- 
tic nerves are ſo formed, as not to be eafily 
affected with the power of the Sun here, 
which muſt be very weak, when held in 
compariſon with his force in the Planet 
Mercury. Our organs of fight are extremely 
tender and very fine, otherwiſe they could 
not be ſo ſenſible of light, the effect of 
which on our eyes is very ſurpriſing, and 
every one knows the eye 1s extremely ten- 
der, and its not leſs certain, that its tex- 
ture is very delicate. | 

The optic nerves of the Mercurians muſt 
not be ſo delicately tender; they could not 
poſſibly ſupport the glare of light, let the 
quantity of elementary fire be ever ſo ſmall, 
and ſuppoſing it even leſs ſubtle than ours. 


Of the Spots in the Sun, and their dimenſions. 


KEe1L in his Lectures, p. 42, on this ſub- 


ject ſays, ſome have imagined that the Spots 
B h 3 do 
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do not ſtick upon the body of the Sun, but 
that they are at ſome diſtance from him, 
and that they perform their circulations 
raund the Sun in the fame manner as Jupi- 
ter's Satellites circulate round Jupiter: but 
ſuch are eaſily refuted, for if the Spots were 
not on the body of the Sun, but made their 
circuits at a diſtance from him, they could 
not be ſeen half the time of their period in 
the body of the Sun. Now we know by 
obſervation, - that thoſe Spots which finiſh 
an entire circulation (for ſome of them have 
been obſerved to make four or five compleat 
revolutions before they were diſſolved, each 
of Which was 2 days) have taken 13 days 
and a half from the time of their appearing 
or riſing on the Eaſtern limb, to their ſetting 
on the Weſtern: and therefore fince the 
Spots are ſeen for half the time of their pe- 
riod upon the body of the Sun, it is plain 
their orbits muſt lye on the Sun's ſurface, 
Many Spots ſeem to be generated in the 
very middle of the diſł, where they firſt be- 
gin to appear: others again ſeem to be diſ- 
ſolved and to vaniſh there; ſometimes ſeve- 
ral ſmall ones gather together and make a 
large Spot, and ſometimes a large Spot 13 
ſeen to be divided, and cut into many leſſer 
ones. The great Tralian Philoſopher Ga- 
LILEus, firſt "diſcovered them with his tele- 
ſcope. Afterwards SCHEINERUS did more 
accurately obſerve them, who has publithed 
a large 
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a large volume about them. When he ob- 
ſerved them, there were then 50 viſible in 
the Sun: from the year 1650 to the year 
1670, there was rarely ſeen above one or 
two together; from that time again many have 
been obſerved together; nor does there ſeem 
to be any certain period of time, or law for 
their appearing, and vaniſhing or diſſolution. 

Hiſtorians tell us, that the Sun has been 
obſerved for a whole year to have appeared 
pale, without that luſtre and brightneſs it 
uſually gives; and that it hath not impart- 
ed its heat and light with the ſame force 
and vigour that it ordinarily does. It is 
probable that this weakneſs of light did 
ariſe from a great multitude of Spots which 
at that time did beſet the Sun, and covered 
a large portion of his ſurface: for now we 
frequently obſerve Spots which are larger 
or broader, not only than Europe or Ajrick, 
but what even equal, if they do not exceed 
the ſurface of the whole Terraqueous Globe. 

The motion of the Spots is from the 
Welt to the Eaſt, and by obſerving the Sun 
nicely, we find that its axis is not perpendi- 
cular to the plane of the Earib's orbit, 
which is called the plane of the Echpric : 
but it is inclined ſo, as to make an angle 
with the axis of the orbit, or with a per- 
pendicular to the plane of the orbit that 
paſſes through the centre of the Sum, which 
angle is in quantity about icven degrees and 


B b 4 thirty 


thirty minutes: and therefore the Equatc 
of the Sun, that is to ſay, the circle which 
i in the middle between the two Poles, cuts 
the plane of the orbit in a right line, which 
line produced will interſect the orbit in two 
points; and whenever the Earth comes to 
theſe two interſections, the tracts which the 
Spots deſeribe will appear as right lines, 
ſince the eye of the ſpectator is in the plane 
of their — but in all other poſitions 
of the Earth, the plane of the Suns Equa- 
tor is either above or below the eye of the 
ſpectator, and the lines in which the Spots 
are ſeen to move, appear cd and ſeem 
to be Ellipſes. | 

Since the bright body: wy this Sun is 
not without its Spots and blemiſhes, we are 
not to imagine that the Planets are clear, 
and without their ſtains and marks. Jupi- 
ter, Mars, and Venus, when viewed thro' 
a teleſcope, have ſeveral very remarkable 
ones; and it is by their motions that we 
conclude the rotation of the Planets round 
their axis, after the ſame manner, and by 
the ſame argument, that we . the ro- 
tation of the Sun. 
Jupiter, beſides abundance as: Spots, * 
ſome bands or girdles which ſurround him; 
they are parallel to one another, but they 
neither preſerve the ſame magnitude nor diſ- 
tance, but ſometimes they encreaſe, ſome- 
times ey diminiſh. their breadth, ſome- 


times 
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times they approach each other, ſometimes 
they recede from one another, and undergo 
ſeveral changes. In the year 1665, Mr. 
Cass ix diſcovered a very large Spot in Ju- 
piter's diſk, which he obſerved continually 
for the ſpace of two years, and determined 
accurately its figure and poſition in reſpect 
to his girdles, but this Spot vaniſhed in the 
year 1667, and was not again ſeen till the 
year 1672; afterwards for the ſpace of almoſt 
three years it continually ſhewed itſelf, and. 
then by degrees withdrew itſelf from our 
fight, and has ſince ſeveral times appeared and 
diſappeared. In a word, from the year 1665, 
when it was firſt obſerved, to the year 1708, 
it has eight times appeared and vaniſhed. 
By its revolutions we conclude, that the 
Body of Jupiter moves round his axis in 
the compaſs of nine hours and 56 minutes. 

It is- probable that our Earth enjoys a 
more conſtant and ſettled ſtate and condi- 
tion than Jupiter; for we obſerve greater 
changes in his ſurface, than what would 
happen to the Eartb, if the Ocean ſhould 
leave its place, and overwhelm the land, 
and give us a new place, and a new figure 
of the Sea, by changing the places of land 
and water. But this is upon ſuppoſition 
that theſe Spots are inherent in the Body of 
Jupiter; but if they are only clouds and va- 
pours ſwimming in his Atmoſphere, then 
indeed the inhabitants of Jupiter 1 

ave 


have a more conſtant and permanent ſtate of 
weather, than what any part of the Earth 
enjoys: I leave it to the Philoſophers, to 
determine which of theſe two opinions is 
the moſt probable. Mercury does always 
keep ſo near the Sun, with ſo great a 
luſtre in all his parts; and the Heavens, 
while he is ſeen, are ſo much illuminated, 
that there can be no obſervations made to 
diſcover his Spots, and Saturn is ſo much 
further removed from us, more than the 
other Planets, that his Spots are not to be 
diſcerned: yet it is probable that they, as well 
as the other Planets, have each a rotation 
round an axis, that all the parts of their ſur- 
faces may frequently have imparted to them 
the light and cheriſhing heat of the Sun, 
and may again be withdrawn from him to 
receive ſuch changes as are proper and con- 
venient for the nature of each Planet. 


, Chance. 


"ou to the Jorine of rde + very little 
need be ſaid on this ſubject: few arguments 
are here required to confute it. Every rea- 
ſonable perſon will allow that this World, 
that the Univerſe, that every thing, we ſee 
or know of which is great or good, was at 
firſt formed, and is yet ſupported, by a great 
and omnipotent Being, which we call 
| Gop: a Being whoſe attributes man knows 

| little 
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little of, and can only judge concerning 
from his works, which we ſee, and which 
when compared to what we may gueſs of, 
Worlds unnumbered that float ſuſpended 
over our heads, in immenſe unbounded 
ſpace are ſcarce any thing; therefore, as 
we know but little of the works of the 
DkElr v, we can know but little of their Au- 
thor : it is therefore impoſſible to form an 
adequate idea of him: here even imagina- 
tion fails us, and we can only ſay, he is 
great beyond our utmoſt comprehenſion. 
This we can judge of him with certainty ; 
we know ſufficient to anſwer all our pur- 
poſes, and therefore conſequently to con- 
yince us Chance is a chimera without foun- 
dation, and that there is not any ſuch thing 
in Nature. It 1s ſelf-evident, and does not 
require a demonſtration : it is like an intui- 
tive truth, as evident to our reaſon as that 
2 and 2 makes 4. 


* 


As to modern diſcoveries concerning the 


Fixed Stars. 
On this ſubject, Krir, p. 55, ſays, ſe- 


veral Stars which were obſerved by the an- 
tients, are now no more to be ſeen, but are 
deſtroyed, and we have known ſome new 
ones come in the Heavens unknown to 
them; which likewiſe in due time will va- 
niſh, and diſappear: there are alſo tome 
| Stars 
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Stars which for a time are extinguiſhed, 
and become inviſible, but after a certain 
period they reaſſume their former luſtre, 
Of theſe Stars, the moſt remarkable is that 
which 1s in the neck of the Whale, which 
for eight or nine months of the year with- 
draws itſelf from our fight, and for the other 
three or four months is conſtantly changing 
its luſtre and bigneſs. It is. probable that 
the greateſt part of the ſurface of this Star 
is covered with ſpots and dark bodies, ſome 
part -thereof remaining lucid ; and while 
it turns about its axis, does ſometimes ſhow _ 
its bright parts, ſometimes it turns its dark 
ſides to us: but the very ſpots themſelves 
of this Star are liable to changes, for it does 
not every year appear with the ſame luſtre ; 
ſometimes it reſembles a Star of the ſecond 
magnitude, in other years it can ſcarcely be 
reckoned among Stars of the third order, 
nor are the times of its viſiting us always of 
the ſame duration; for in ſome years, after 
three months it takes its leave of us, in 
others we enjoy its light for the ſpace of 
four months; nor does its increaſe or de- 
creaſe always anſwer , the difference of 
times. r 
Moreover, we are aſſured from the ob- 
ſervations of Aſtronomers, that ſome Stars 
have been obſerved which never were be- 
fore, and for a certain time they have diſ- 
tinguiſhed them by their ſaperlative 9 * 
ut 
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but afterwards decreaſing, they by degrees 
vaniſhed and were no more to be ſeen. 

One of theſe Stars being firſt ſeen and 
obſerved by HieyaRcnvs, the chief of the 
Aſtronomers of the antients, ſet him upon 
compoling a catalogue of the Fixed Stars, 
that poſterity might by it learn whether any 
of the Stars periſh, and others are produced 
afreſh. 

After ſeveral ages, another new Star ap- 
peared to Tycho, and the Aſtronomers 
that were co-temporary with him; which, 
juſt like the new Star in HIPPARCHVs's 
time, induced him likewiſe to make a new 
catalogue of the Fixed Stars. This Star 
made its appearance in the conſtellation 
Caſjiopeia and was firſt obſerved about the 
middle of November, 1572, and never 
changed its place all the time it was viſible, 
which was for the ſpace of fixteen months : 
but yet by degrees it diminiſhed, and at 
laſt became inviſible. Its magnitude ex- 
ceeded that of Syrius or Lyra, which are 
the brighteſt of the Fixed Stars, and even 
vied with Yenus, when ſhe 1s neareſt to us : 
ſo that ſometimes it could be ſeen in fair 
day-light, or ſun-ſhine; but at laſt it con- 
tinually loſt ſomething of its ſplendor, till 
it quite diſappeared, and it has never been 
ſeen fince. | 

Lrovicivs, from the hiſtories of thoſe 


times, tells us, that in the time of the 
Em- 
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Emperor Or no, about the year 945, 4 
new Star appeared in Caſſiopeia, juſt ſuch a 
one as was ſeen in his time in the year 
1572. And he brings us another antient 
obſervation, that there was likewiſe ſeen in 
the Northern region of the Heavens, near 
the conſtellation Caſſiopeia, in the year 
1264, an eminetly bright Srar, which kept 
itſelf in the ſame place, and had no proper 
motion. It 1s probable that theſe two Szars 
might have been the ſame with that which 
was ſeen by Tycno, and that in about 
150 years, the ſame Star may” again make 
its appearance. 

In the year 1600, and the following, 
KEPLER obſerved another new Star in the 
Swan's breaſt, which remained viſible for 
many years; and in HEeveL1vs's time looked 
like a Star of the third magnitude, but at 
laſt became inviſible from the year 1660 
till the year 1666, when it was again ob- 
ſerved by HevEL1vs as a Star of the fixth 
magnitude, juſt in the ſame place it was at 
firſt obſerved in; where it now appears. 

We are affured by the catalogues of the 
Fixed Stars, that many Stars have been ob- 
ſerved by the antients, and ſome even by 
 Trcno, which are now become inviſible, 
and particularly in the Pleiades or ſeven 
Stars; there was formerly counted ſeven, 
but now we can reckon but fix, 
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The celebrated Mr. MoNTANERE, pro- 
feſſor of mathematics in the univerſity of 
Bononia, in his letter written to the Royal 
Society, dated April 30, 1670, has theſe 
words. There are now wanting in the 
Heavens two Stars of the ſecond magni- 
tude, in the ſtern of the ſhip Argo, and 
its yard; BayERUs marked them with 
the letters 8 and y. I and others obſerv- 
ed them in the year 1664, upon the oc- 
caſion of the comet which appeared that 
year: when they diſppeared firſt I know 
not, only I am ſure, that in the year 
1668, upon the roth of April, there was 
not the leaſt glimpſe of them to be ſeen; 
and yet the reſt about them, even of the 
third and fourth magnitudes, remained 
the ſame. I have obſerved many more 
changes among the Fixed Stars, even to 
the number of a hundred, though none 
of them are ſo great as thoſe I have 
ſhewed. | 

It is no ways improbable, that theſe 
Stars loſt their brightneſs by a prodigious 
number of ſpots, which intirely covered, 
and as it were, overwhelmed them. In 
what diſmal condition muſt their Planets 
remain, who have nothing but the dim 
and twinkling rays of the Fixed Stars to 
enlighten them. - 
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HIS Work is already, by Addi- 
tions, ſwelled to ſo enormous a ſize, 
compared to the Original, that there is not 
room to enlarge much on the ſubject of Co- 
mets; and there is but little can be ſaid on 
the ſubject, that will be entertaining to any 
but thoſe who are well verſed in the ſcience 
of Aſtronomy: it is, however, abſolutely 
neceſſary, to render this Piece as compleat 
as was intended, that ſomething farther 
ſhould be added to what F r. has 
ſaid on this ſubject; but I ſhall be as con- 
ciſe as poſſible. 

Sir Is AAc NtwrToNn, and Dr. HALLE, 
are the two chief Authors among the Mo- 
derns, who have treated on the Doctrine 
of the Comets. As to the Antients, they 
knew but little concerning them. 

The following Particulars are taken from 
Mr. MARTIN's Theory of Comets. 

Cc That 
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That Comets be'ong to thoſe kind of bo- 
dies which we properly call Planets, and 
are moved by the ſame cauſe; vis. a pro- 
fectile force in their Orbit; and a central 
force towards the Sun, by which means 
their motions become regular and uniform, 
deſcribing about the Sn areas always pro- 
„ gp 7 thetime, as the other Planetsdo. 

That therefore their Cute or Path in 
the heavens is a curve. The curve which 
they move in is really an Ellipſs; in one of 
whole ſoci is the Sun. Their orbits differ 
in nothing from thoſe of the Planets, but 
a greater degree of eccentricity. _ 
As the Orbit of a Comet is leſs or more 
excentric, the diſtance to which they recede 
from the Sun, will be! in proportion! leſſer or 
* | | 

The ſides of the Elthp tic Orbit in ſome 

of them degenerate N into right lines, 
particularly that of the Comet of 1680. 
Thoſe Comets which go to the greateſt 
diſtance from the Sun approach the neareſt 
to him at their return; therefore this neareſt 
diftance is very variable; in ſome of them 
it exceeds the diſtance of the Earth from 
the Sun, and others approach extreme- 
ly near that central body of fire. In 
this reſpect, that of the year 1680, excceds 
by much all others, and that of: 1729 has 
its perihelion diſtance more than four times 
farther from the Sm than the Earth is. 


The 
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The peridical times of the Comets will, 
on account of the difterent lengths of their 
orbits, be likewiſe very different among 
themſelves ; for the ſame laws govern here 
as among the Planets, vlg. that the ſquares 
of the times, which they take to revolye 
about the Sun, is always proportioned to 
the cubes of their greateſt diſtance from it. 
Fhe ſhorteſt time yet known of a cometary 
period is of that very Comet which we 
next expect *, which is but 75 years and a 
half at the mean. The longeſt period is 
that of 1680, which. is not accompliſhed 
in leſs than 575 years. And indeed, theſe 
two, and one more, are all that are yet 
determined from obſervation. 

The direction of a Comet's motion is in- 
determinate ; for they ſteer their courſes to 
and from the Sun in any direction what- 
ever, without any regard to the order of 
the ſigns of the Ecliptic, or points of the 
compaſs. In this they difter widely from 
other Planets, which always move from 
Welt to Eaſt. But as to the Comets, ſome 
of them move that way, and others quite 
the contrary ; and accordingly, we ſay, a 
Comet is direct, or retrogade, in motion. 

Another diſcovery relating to Comets is, 
that the planes of their orbits have all de- 
grees of elevation above the planes of the 


This was wrote before the Comet made its appearance, 


but it has ſince appeared, though not ſo ſoon as was by many 
expected. 
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Ecliptic ; whereas thoſe, of the Planets are 
almoſt co- incident with it. It is obſeryed, 
that ſome of the Comets orbits have not 
three degrees of elevation, and others have 
nearly nine degrees. 

The Comets in the Peribelion, or neareſt 
diſtance from the Sun, receive very great 
degrees of beat; and, in their Aphelia, or 
greateſt diſtances, they ſuſtain prodigious 
degrees of cold: in which caſe, they differ 
very much from other Planets, whoſe de- 
gree of abſolute heat is nearly at all times 
the ſame. e 
The Comets, when peareſt the Sun, 
have extreme degrees of Light, and in the 
remote part of . ſuch, fatal 
darkneſs, 1.of which we can have no ideas: 
Which, as well as the different degrees of 
heat and cold, muſt greatly affect the in- 
Habitants of thoſe Bodies, if any ſuch. there 
The velocity of a Comet's motion is variable 
in every part of its Orbit; in ſome of which, 
when neareſt the Sun, it is incredibly 
ſwift, and, when at the greateſt diſtance, 
inconceivably flow ; whereas the motion 
of other Planets is nearly equable, or at all 
times the ſame. en 
be form e Canet is differht, from. 
that of any other Planet; fo ĩt conliſts of 
a large internal body, Which ſhines with 
the reflected light of the Sun, and often ap- 


Pear 8 


GFE 'QGOMET:S% an 


pears of a roundiſh figure, but not always 

as the reſt of the Planets do. But, another 
thing 1 in which they differ from the Planets 
{till more is: 

"They are all of them encompaſſed with 
a very large Atmoſphere, conſiſting of a 
certain kind of fine matter replete with 
clouds and vapours. This is uſually called 
the head of the Comet, and theſ denſer 
ſhining body within is called the Nucleus; 
from which there generally ariſes a large 
exhalation in the form of a fiery beam, or 
train of light, which is uſually called the 
tail of the Comet. 

The magnitude of a Comet is very conſi- 
derable, but undoubtedly variable: ſome 
of them are found by computation to be 


equal to the Earth itſelf; and that of the 


Atmoſphere to be ten or twelve times as 
much in diameter, and conſequently the 
Heads or Atmoſphere of ſuch a Comet 
muſt be a thouſand times bigger than the 
Earth. 

But the magnitude of the tail of a Comet 
is ſtill moſt of all ſurpriſing; being found 
by actual meaſurement, to be oftentimes 
thirty or forty millions of miles, and ſome 
of them ſeventy” or eighty millions in 
Jen th. _—_—_ 

he poſition of the tail is another re- 
le particular, being always turned 
towards the barts which are oppoſite the 
* C3 Sun, 
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Sun, but not in a right line; the extreme 
part of the tail being left a little behind to- 
wards | the parts 10 by the Comet, and 
therefore the form of ihe tail muſt be ſome- 
thing incur vat. 

The denſity of a Comet's tail is ve 
conſiderable towards the head of the Co- 
met, but gradually leſſens towards the ex- 
tremity: in the higher parts of the tail the 
lucid vapour is ſo thin, as that oftentimes 
the Fixed Stars are very eaſily ſeen thro it. 

The number of the Comets is certainly 
very great; near forty have already been 
obſerved with ſo much accuracy, as to leave 
little room to doubt that they are all diffe- 
rent from each other, and a much greater 
number ſtill are recorded in hiſtory 

Theſe are ſufficient grey. bd, for our 
purpoſe. N 5 es | 

A Comet is a ſort a Planet revolving it in 
an Orbit, which returns into itſelf with a 
perpetual motion. That the bodies of Co- 
mets are fixed and durable, like the bodies 
of the Planets; for were they nothing elſe 
but the vapours, or exhalations of the 
Eartb, of the Sun, or of the Planets, they 
would, by their paſſage. through the neigh- 
bourhood of the Sur, have been immedi- 
ately diſſipated | by its heat: for thus Sir 
Isaac:NEwToN reaſons with reſpect to the 
Comet of 1680; When * Comet was in 
the Perihelion, December 8 „the diſtance 

bi ; wo thereof 
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thereof, from the centre of the Sun, was 
to the diſtance of the Earth from the ſame, 
as about 6 to 1000. The Sun's heat on the 
Comet at that time, was to the heat of the 
Summer Sum with us, as 1,000000 to 36, 
or as 28,000 to 1 : but the heat of boilin 
water is three times greater than the heat 
that dry Earth receives from the Summer 
Fun; and the heat of red-hot iron is about 
three or ſour times greater than that of boil- 
ing water; therefore, the heat which dry 
Earth on the Comet, whilſt in its Perihe- 
lion, might have conceived from the rays of 
the Sun, was about 2000 times greater than the 
heat of red-hot iron: but, by ſo fierce à heat, 
vapou.s, and exhalations, and every vola- 
tile matter, muſt have been immediately 
conſumed and diffipated. 

To this account of Sir Is AAC New- 
rox, we can only add, that ſuch a prodi- 
gious degree of heat muſt neceſſarily 
prove, that the fixed and ſolid parts of a 
Comet, muſt be almoſt infinitely more ſo 
than any ſuch like parts in our Earth; as 
it is well known that gold, one of the moſt 
fixed bodies with us, will be calcined, vi- 
trified; and its natural texture intirely al- 
tered in the Focus of a large burning-glaſs, 
where the heat is many hundred times leſs 
than that which the Comet ſuſtains from 
the Sun - alſo, that fine fluid matter that 
conſtitutes the atmoſphere of the Comet, 

GE 4 can 
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can be by no means like the atmoſphere of 


our Earth. For, were it an elaftic medium, 
and whoſe elaſticity was ſubject to be in- 
ereaſed by heat like that of air, it muſt 
ſoon have been diſſipated by the increaſing 
heat of the Sun, and left the Neucleus of 
the Comet bare, long before it could have 
attained to its Peribelian. Therefore, the 
fluid and ſolid parts of a Comet muſt be 
different from thoſe of a Planet. 
Then, with reſpect to the tail of a Comet, 
Sir Is AAc infers, that it is nothing elſe but 
a very fine vapour, which the Head, or 
Neucleus of the Comet, emits by its heat; 
and that the magnitude of the tail depends 
principally upon the degree of heat it re- 
ceives from the Sun. This is evident from 
obſervation ; for, till the Comet comes 
within a certain diſtance of the Sun, it 1s 
not ſeen with any train at all; as it ap- 
proaches nearer, and the heat increaſes, the 
tail begins to ariſe, and grow longer and 
longer about the Peribelion; and a little 
dliſtance after, it is largeſt of all. Then, as 
the heat of the Sun decreaſes, the length 
of the tail decreaſes alſo, till at laſt no more 
appears. Therefore the tail of a Comet is 
cauſed by heat, and is always proportioned 
to it. Thus alſo, the Comets which are | 
- neareſt! the Sum have, generally ſpeaking, 
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the longeſt tails, and thoſe which are more 
remote, the ſhorteſt. | 
If it ſhould ſeem a difficulty to any one 
how thoſe prodigious tails — be ſupplied 
from the atmoſphere of a Comet, our Au- 
thor has removed that difficulty by a com- 
putation which he had made on the expan- 
five power, or force of an elaſtic fluid (ſuch 
as · our air) which is more denſe near the 
ſurface of the Earth, where it is preſied 
upon by the whole weight of the air above, 
than it is at a diſtance from the Earth, 
Where it has a leſs weight to compreſs it; 
the denſity of the air being always pro- 
portioned to the force whieh compreſſes, 
and conſequently, the air will expand itſelf, 
and become more rare, in proportion as it 
becomes leſs compreſſed. Frorn hence Sir 
Is a ac computes to what degree of rarity 
the air muſt be expanded according to this 
rule, at an height equal to that of the /em- 
diameter of the Earth, which is but about 
4000 miles; and he finds, that a globe of 
ſuch air as we breathe here, which is only 
one inch in diameter, if it were expanded to 
a degree of rarity which the air mait have 
at the height now mentioned, wouid filt all 
the Planetary Regions, even to the very 
ſphere of . — and far beyond. 

Now, ſince the air at a greater height, is 
ſtill immenſely more rarified, and the ſur- 
tage of the atmoſpheres of Comets tails 

18 
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is uſually about ten times the diſtance from 
the centre of the Comet, as the ſurface of 
the Comet itſelf, and the tails riſe yet to 
vaſtly greater heights; therefore they muſt 
be exceedingly rare; and though, on ac- 
count of the much denſer atmolpheres of 
Comets, and the greater gravitation of their 
bodies towards the Sun, as well as of the 
particles of their air and vapours, mutually 
one towards another; it may happen that 
the air in the celſſtial ſpaces, and in the tails 
of the Comets, is not fo vaſtly rarefied; yet 
from ſuch a computation, it is plain, that 
a very {mall quantity of air and vapours, is 
abundantly ſufficient to produce all the ap- 

pearances of the tails of Comets ; and, that 
the tails of Comets are very rare indeed, 1s 
evidently proved by the ſhining of Stars 
through them, without the leaſt diminu- 
tion of their ſplendor. 

The light reflected from a Ponte 8 tail, 
is but very little in compariſon of what we 
uſually imagine it to be. Sir Isaac ſa ys, 
it is not greater than that of our air, de- 
termined by the Sun- beams let into a dark- 
ened room; through a hole in the Window 
ſhutter, an inch or two in diameter. This 
alto fully appears from viewing the tail of a 
Comet with a Teleſcope, which always (to 
the great diſappointment of the curious 
Spectator) appears very faint and languid, 
even in the denſer parts of it; and the ex- 

treme 
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treme parts of the tail make no appearance 
at all through a teleſcope. 

As to the cauſe of the aſcent of the tail, 
KEPLER aſeribes it to the rarefaction of the 
Comet's atmoſphere by the heat of the Sun, 
and the impulſiue force of the Sun-beams, 
carrying along with them the matter of the 
Comet's tail ; which alio accounts, at the 
ſame time, for the direction or poſition of 
the Comet's tail ; which 1s always towards 
thoſe parts oppoſite to the Sun. 

A proof of the inpulſive beams of the Sun, 
as the Philoſophers ſuppoſe, 1s taken from 
the Experiments of thoſe, who having had 
the opportunity of very large burning- 
glaſſes, four or five feet in diameter, have 
declared, that they have rendered this in- 
pulfive force of the rays of ligbt upon bodies 
ſenſible to the eye; for, by ſeveral experi- 
ments which they have tried on light bo- 
dies ſuſpended by a fine thread, and then 
throwing the denſe rays of ligbi near the 
focus of the glaſs, upon them, it has ma- 
nifeſtly put them in motion, and they have 
been obſerved: to vibrate backward and for- 
ward like a- pendulum: there is therefore 
no diſpute to be made, that the parts of 
bodies may be propelled, and carried for- 
ward by the particles of light in their own 
direction; and, though ſuch effects of the 
Sun's rays are very ſmall, and almoſt in- 
ſenſible here with us, where the parts of 

matter 
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matter are very groſs, and confined in a 
denſe atmoſphere; yet the caſe is undoubt- 
edly far otherwiſe, in thoſe free ſpaces thro' 
which the Comets move, where ſcareely 
any reſiſting medium can be ſuppoſed, and 
where the matter of a Comet's tail is very 
ine, and liable to be put in motion with 
the leaſt; degree of force, much more by 
the prodigious, ipetus of a particle of light, 
moving with a velocity not to be expreſſed 
or conceived; agreeable to this notion of 
the cauſe of the aſcent of a Comet's tail, 
we find the general form of the tail is that 
of a dilating vapour, growing wider and 
wider towards the extreme parts, eſpecially 
when they attain to their full degree of 
heat and greateſt, magnitulle. 
Ihe tail does not lie in a right line di- 
rection from the Sun, nor can it, unleſs it 
moved in a vacuum; for, though the me- 
dium, through Which the Comet moves, 
may be very fine, yet ſome degree of 
reſiſtance, ſo large a body as the tail 
of a Comet, will, in moving, meet 
with; and the more rare the tail is, the 
greater will be the reſiſtance; therefore the 
tail muſt be incurvated, as the flame of a 
dandle is, when gently moved through the 
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10011 Of 'the De , Comets. 
Sir Is AAc ſuppoſes, that ſince the Co- 
mets are ſubject to ſuch unequal degrees of 
heat, being ſometimes burnt with the moſt 
intenſe degrees of it, at other times ſcarce 
receiving any ſenſible influence from the 
Sun; it can hardly be ſuppoſed they are 
defigned for any ſuch conſtant uſe as the 
| Planets. Now, the tails which they emit, 
like all other kinds of vapours, dilate them- 
felves as they aſcend, and, by conſequence; 
are gradually diſperſed,” and ſcattered thro' 
all the Planetary Regions, and thence can- 
not but be gathered by the Planet's having 
a power to cauſe all bodies to gravitate to- 
wards them. Theſe vapours will be drawn, 
in proceſs of time, into this or the other 
Planets, which happens to act ſtrongeſt 
upon them; and, by entering the atmo- 
fpheres of the Earth and other Planets, 
ey may well be ſuppoſed to contribute to 
the renovation of the face of things; in par- 
ticular, to ſupply the diminution cauſed in 
the humid parts by vegetation and putre- 
faction: for vegetables are nouriſhed by 
moiſture, and by putrefaction are turned in 
great part into dry earth ; and an earthy 
ſubſtance always ſubſides in fermenting li- 
quors; by which means the dry parts of 
the Planets muſt continually encreaſe, and 
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the fluids diminiſh ; nay, in a ſufficient 
length of time, be exhauſted, if not ſup- 
plied by ſome other means. It is farther 
our great Author's opinion, that the moſt 
ſubtle and active parts of our air, upon 
Which the life of things chiefly depends, 
is derived to us, and ſupplied by the Co- 
mets. 80 far are they from portending 
any hurt or miſchief to us, which the va- 
tural fears of men are ſo apt to ſuggeſt from 
the appearance of any thing uncommon 
and aſtoniſhing. 

Another uſe of the Comets, ſuggeſted 
by Sir Is AAC NEwToON, is the following; 
The reſiſtance which the Comets meet with 
from the Atmoſphere of the Sun, and of 
the medium of the Planetary Regions, muſt 
occaſion a retardation of their motion in 
fome ſmall degree, which may be alſo fur- 
ther promoted by the attraction of the 
larger Planets; the conſequence of which 
will be, that the central' force will bring 
them nearer and nearer the Sun in each re- 
volution, till at length they fall into him, 
and ſupply fuel to that immenſe body of 
fire. Nay, Sir Isaac has carried this ſup- 
poſition: fo far as to ſay, that Fixed Stars 
(or Suns of other ſyſtems) which had been 
gradually waſtes by light and vapours, 
emitted from them for a long time, may be 
* We" the Comets of their ſyſtems 
falling 
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falling upon them; and from this: freſh 
ſupply. of new fuel, thoſe Old Stars,  ac- 
quiring new ſplendor, make thoſe New 
Stars, which we often obſerve ſuddenly ap- 
pear in the Heavens, and ſhine with won- 
derful brightneſs at firſt, but afterwards 
vaniſh by little and little; of which he 
enumerates many inſtances. 

Nay, further ſtill, our judicious 40 
thinks it not unreaſonable to imagine, that 
the exhalations which ariſe from the Sun, the 
Fixed Stars, and the Tails of the Comets; 
may at laſt meet with and fall into the At- 
moſpheres of the Planets by their gravity, 
and there be condenſed and turned into wa- 
ter and humid ſpirits; and, from thence, 
by a flow heat, paſs gradually into the form 
of Salts, Sulphurs, and Tinctures, and 
Mud and Clay, and Sands, and Stones, 
and Coral, and other Terreſtrial Sub- 
ſtances. 

The doctrine of Comets entirely deſtroys 
the arbitrary hypotheſis of Carteſian Vortices, 
by their regular and free motions in all di- 
rections through every part of the Heavens; 
as alſo of the ſolid Orbs, in which the Pla- 
nets were ſuppoſed to move by the vain ima- 
gination of ignorant Schoolmen. And, | 
laſtly, the argument againſt the eternity of 
the Uuivere drawn from the gradual de- 1 
cay of the Sun, {till ſubſiſts and receives new i 
force from the Theory of the Comets. | 
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From this account of Comets, a reaſon 
may be aſſigned, why they are not com- 
— within the limits of a Zodiac, 
as the Plauets are; but, being confined to 
no bounds, are with various motions diſ- 
perſed all over the Heavens; namely, to this 
purpoſe, That in their Aphelions, where 
their motions are exceeding ſlow, receding 
to greater diſtances one from another, they 
_ ſuffer leſs diſturbance from their mu- 
tual gravitations. And hence it is, that the 
Comets, which deſcend the loweſt, and 
therefore move the ſloweſt in their Aphe> 
lions, ought alſo to aſcend the higheſt. 
In the next place, the reaſon why the 
Planes of their motions are not in the Planes 
of the Ecliptic, or any of the Planetary 
Orbits, is extremely evident; for had this 
been the caſe, it would have been impoſ- 
fible for the Earth, or any of the Planets, 
to have been out of the way of the Comet's 
tails. Nay, the poſſibility of an imme- 
diate rencounter, or ſhock of the Body of 
a Comet would then have been but too fre- 
quent; and, conſidering how great the ve- 
locity of a Comet is at ſuch a time, the 
colliſion of two ſuch bodies muſt neceſſarily 
be deſtructive of each other; nor perhaps 
could the inhabitants of Planets long ſur- 
vive thoſe frequent immerſions in the tails 
of Comets, as they would be liable to . 

{ſuc 
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ſach a ſituation.” Not to mention any thing 
of the irregularities and confuſion that muſt 
happen in the motion of Planets and 
Comets, if their orbits were all diſpoſed in 
the ſame plane. | | 

From this Theory of the Comets likewiſe, 
we may eaſily ſee the reaſon why they are 
ſo very numerous; for two or three; or a 
very few Comets, could not anſwer thoſe 
very great purpoſes beforementioned. For, 
ſetting aſide the conſtant ſupply of Planetary 
Moiſture ; an eſtimate of which we cannot 
properly form, it is well known by expe- 
rience, that the fire of the Sun is renewed 
and recruited very frequently; for the ma- 
culæ, or ſpots in the Sun, are only the parts 
burnt out, or a dead calx without fire; and 
thoſe ſpots, after many years appearance and 
increaſe, will oftentimes diſappear on a ſudden, 
and will not be ſeen again foriſome years; which 
plainly ſhews, that ſomething has happened 
to the Sun, by which thoſe dark or extinct 
parts, are rekindled, and burn again afreſh ; 
and why may not this ariſe from Comets 
falling into the Sun? Though I am well aſ- 
ſured, from what I have ſeen, that Nature 
has provided ſome other means to anſwer this 
purpoſe, beſides the Bodies of Comets. 


N 


Mamis 


1 805 dend tan 


3 903 K 8 Lavery Ponies b. 


W. 110 i tn ok AND 805 5 BY 
29 Yar 


KOnpnT withy, 


21 e623 1181 


11 oO N PRINT-SELLER, 
- Burnt out at the Fire in Cornhil) 


Removed to the Dunciad, the Chundt of Rood- 
Lane in F enchurch-ftreet. : 


Who ſells Books in n all 1 Arch and Sei- 
ences: All S ,nglith and Foreign Prints 
and Maps; 52 3 ariety 01 Pal Perf pective Views, 

Sale and Plai Paintings on Glaſs, and 

«he 8 Bie &c. Fran'd and Glaz'd, 

N In the moſt elegant Taſte,” 19 917 FH 4 


LEVAIES of: Tf 


— 


8 Tar LONG, Waxss' of a! Sorts. 


* H 11 

N. B. . . Merchants, i in 7 own or Coun- 
try; may be ſupplicd with any of the abovemen- 
\ tioned 1 Giod,, V. 8 or Retail, and for. Ex- 


Portation. 
ie 9): : MBA 4 
XH E. 3 Gen ene PF Lady's 


beg 71 

1 Polite Puzzle, or n N 1 penetrable 
Secret; being an entire new Set | of entertsining 
Cards, neatly engraved on enter pit, with 
elegant Borders, Kc. Conſiſting of moral and 
diverting 


* BOOKS LATELY | Pues kane ge, 


| a he Sentiments. Extracted Wholly from 
the much admired Hiſtories of Pamela, Clariſſa, 
and Sir Charles Grandiſon The whole deſigned 
(while they amuſe and entertain) to eſtabliſh the 
Principles of Virtue and Morality 1 in the CNY 
of bot ref. , Frice I 8. 

I The Pro's of Cupid * pf che, 1 * 
ſlated from the French of De la Fontaine; in two 
neat Pocket Volumes. Illuſtrated with upwards 
of thirty Copper-plate Cuts, from the Deſigns 
of Raphael. To whichis added, The Adventures 
of Miranda and TAICIACa. Price 5 9 


III. A New Edition, being the ſeventh, of 
Lord Grey's Love- Letters; with the entertaining 
Amours o Philander and Silva. - Price 58. 


IV. ber on the Antiquities of the 
Town of Herculaneum, difcoyered at the Foot 
of Mount Veſuvius; with ſome Reflections on 
the Painting and Sculpture of the Ancients; and 
a ſhort Deſcription. of the Antiquities in the 
Neighbourhood of Naples. By Mr. Bellicard, 

Architect Enriched oth upwards of forty Cop- 
per-plates, deſigned and engraved by the Au- 
nr. "FITC SS. mY | 

N r 

| The Adventures of a Rake, in the Cha- 
9 8 of a Public Orator; interſperſed with ſeve- 
ral ſerious and comic Pieces, pronounced before 
ſome polite Audiences, with great Applauſe, and 
publiſhed at their Requeſt, In two Volumes. 


By R. Lewis. Price 5s. 290% 
VI. Ta- 


+: 
* 
2 n 
| at & ws IA : * A. 
— 6" : 
A 


oy 
* 


* 
Sp 
MIS. 


1 W | DES a * «of 
3 3 ä 22 CY ; 
_ * EN 5 0 0 'T 8 CS 2 UBLISH'D. 


VI. Taciturna and Jocunda; or, the Genius 
 Alaciel's Journey through thoſe Iſlands : A new 
fatirical Work. Tranſlated from the French. 
2 2 s. 6d. 


VII. The Roaſt Beef 5 Old England or a 


New qr from a celebrated Print of Mr. Ho- 


Price 6 d. Where likewiſe may be had 
all b other Prints. 


VIII. The Devil upon Crutches, from the 
Diable Boiteux of M. Le Sage; a New Tran- 
lation: To which is now firſt added, Aſmodeus's 
Crutches, a Critical Letter upon the Work ; and 
Dialogues” between two Chimneys of Madrid. 
Adorned with Cuts. The ſecond Edition. In 
Two Volumes. Price 5 s. bound. 


